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" A STUDY OF VARIOUS WORKING ASPECTS OF
MINI CEMENT PLANTS OF GUJARAT STATE"
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5]~QFFY"4 Ý[Z6F4 DFU"NX"G4 ;CIMU VG[ X]E[rKF V[ ;\XMWG ~5L .DFZTGF
VFWFZ:T\E K[P Ý:T]T ;\XMWG ßIFZ[ ÝU8 Y. ZC[, K[ tIFZ[ ;\XMWS S'T7EFJ[
k6 :JLSFZ .rK[ T[ :JFEFlJS K[P
VF ;\XMWG SFI"DF\ lJlJW ÝSFZGL VG[S X{1Fl6S ÝJ'lTVMDF\ ZMSFI[, CMJF
KTF\ H[D6[ VF ;\XMWGGF lJQFIGL 5;\NULYL DF\0LG[ ;\XMWG SFI" 5}6" SZFJL
VF5JF ;]WLGF ;DU| SFI"DF\ 5MTFGF ;DIGM EMU VF5LG[ ;TT Ý[Z6F VG[
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UMlC,4 0LGzL JFl6ßI lJnFXFBFGM 56 k6 :JLSFZ SZ]\ K]\P
k6:JLSFZ
VVF p5ZF\T ;\XMWG SFI"DF\ 0F¶P V[RPV[DP R\NFZF6F4 zL NMXL SF¶,[H JF\SFG[Z4
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l;D[g8 pnMU V[ EFZTLI VY"jIJ:YFDF\ B]A H]GM :YFl5T pt5FNS pnMU
TYF DM8M pnMU K[P VFD Ô[.V[ TM VF pnMU ;\5}6" :JN[XL pnMU K[P H[DF\
N[XDF\YL H~ZL V[JM SFRM DF,4 S]X/ SFZLUZM4 VnTG 8[SGM,MÒ VG[ DXLGZLYL
;FZL ZLT[ ;\S/FI[, K[P VFD VF pnMU V[ 5FIFGM VG[ U|FCS,1FL A\G[ ÝSFZGM
K[P l;D[g8 pnMU V[ DM8F 5FIFGF A\WFZ6LI pnMU TZLS[ H DCtJG]\ :YFG
WZFJTM GYL4 5Z\T] T[ N]lGIFGM RMYF G\AZGM B}A DM8M pnMU K[P T[ DF8[ 56
T[G]\ :YFG p\R] K[P T[ VFW]lGS EFZTLI VF{nMlUS VY" jIJ:YFDF\ V[S DCtJGF
lJEFUG]\ ;H"G SZ[ K[P EFZTLI VY"T\+DF\ VF pnMU[ DM8F 5FI[ EFU EHjIM K[P
VFW]lGS EFZTLI VY" jIJ:YFDF\ VF pnMUGL p5IMULTFDF\ S[8,LS
AFATM DCtJGM EFU EHjIM K[P T[DF\ ;F{YL DMBZ[ pt5FNLT DF, l;D[g8GL
H~ZLIFT VG[ lS\DT AFAT K[P VF pnMU V[JF DF,G\] pt5FNG SZ[ K[ S[ S\5GLVM4
SFZBFGFVM4 AC]DF/L DSFGM4 3ZUyY] p5IMU TYF 0[DGF AF\WSFD4 ZM0 Z:TFVM4
5},GF AF\WSFD T[DH ZC[6F\S DSFG AF\WSFD DF8[ B}A H p5IMUL K[P VFW]lGS
VY"jIJ:YFDF\ lJSF;DF\ T[G]\ ÝNFG V[ T[GF 5]ZFJF ~5[ K[P VF pnMUG]\ pt5FNG
DM8F DM8F 0[DYL ,.G[ UUGR}\AL .DFZTM4 DC[,M4 EjI DSFGM4 lDGFZFVM
Z:TFVM T[DH AÔZMGF\ AF\WSFD DF8[ B}A H p5IMUL K[P T[YL H T[ V[S lJXF/
pnMU K[P H[ N[XGF VFlY"S lJSF;DF\ V[S VUtIGM EFU EHJ[ K[P VFYL H T[
2ZFQ8=GF 30TZGM V[S DM8M pnMU K[[4 H[G]\ DCtJ V[S ÝUlTXL, N[XGL VY"
jIJ:YFDF\ VMK]\ S[D VF\SL XSFIP VF pnMU[ N[XDF\ ZMHUFZLGL lJ5], TSM 5}ZL
5F0JFDF\ 56 VUtIGM EFU EHjIM K[P VF56[ ;F{ Ô6LV[ KLV[ S[ SM. N[XGF
lJSF;GM VFWFZ N[XDF\ ZMHUFZLG]\ ÝDF6 S[8,]\ K[ T[GF 5Z 56 Ô[JF D/[ K[P H[
N[XDF\ ZMHUFZL lJ5], ÝDF6DF\ CMI tIF\ ,MSMGL ;]BFSFZL JW] Ô[JF D/[ K[P T[DH
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0FIS[l<XID ;L,LS[8 2CaO SiO2 C2S
8=F. S[l<XID ;L,LS[8 2CaO SiO2 C3S
8=FI S[l<XID V[<I]DLG[8 3CaO Al2O3 C4S
8[0=F S[l<XID V[<I]DLG[8 O[ZF.8 4CaOAl2O3, FeO2 C4AF
D[uG[lXID VMÉ;F.0 MgO M
S[l<XID VMÉ;F.0 CaO C
5M8",[g0 l;D[g8 l;JFIGF 56 l;D[g8GF VG[S ÝSFZM 5F0L XSFI H[ GLR[
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:YF5G lGI\+6 SZJF DF8[ E[/JLG[ V[S ;FY[ N/JFDF\ VFJ[ K[P VF l;D[g8 NZLIF.
;FZ6 ZMSJF DF8[GF AF\WSFDM DF8[ ;]IMuI K[P
&P V[;L0 ÝlTZF[WS l;D[g8[ [ [[ [ [[ [ [[ [ [
l;,LSFI]ÉT VF l;D[g8 H.F. l;JFI TDFD BZL H V[;L0GF[ ÝlTSFZ SZ[
K[P VF ÝSFZGL l;D[g8 ;BTF. 5KLGF TAÞFDF\ V[;L0 äFZF YTF ;FZ6 lJZF[WL
U]6F[G[ wIFGDF\ ,[ K[P T[DF\ A[ lJlX8 p5IF[UF[ ÊF[lGS V[;L0 ÝlÊIF T[DH
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VF l;D[g8 EõLGF 5M50F ;FY[ YM0L DF+FDF\ R]GM 5Z\T] JW] DF+FDF\
RLZM0L E[/JLG[ EõLDF\ VMUF/JFDF\ VFJ[ K[P T[ V5JFN~5 ZF;FIl6S ;FZ6
ÝlTZMWS U]6 WZFJ[ K[P VG[ VF l;D[g8GM p5IMU WMZLDFU" AGFJJFDF\ VFJ[ K[P
5(P :J[, l;D[g8[ [[ [[ [[ [
;FDFgIZLT[ 5M8",[g0 l;D[g8GM I\U VFI"G VMÉ;F.0GF SFZ6[
E}BZM SF/M CMI K[P VMKF VFI"G JF/F[ O,[Z5FZ4 R]GFGM 5yYZ VG[ lRZM0LG[
)___C TF5DFG[ VMUF/LG[ 5F6L ;FY[ 5;FZ SZJFDF\ VFJ[ K[P VF lGIHGG[
!$___C TF5DFG[ UZD SZTF ;O[N l;D[g8 D/[ K[P
)P Z\ULG l;D[g8\ [\ [\ [\ [
;O[N VYJF E}BZF Z\UGF 5M8",[g0 l;D[g8G[ IMuI Z\UGF J6"SM ;FY[
lDz6 SZJFYL l;D[g8 Z\ULG AGFJL XSFI K[P
!_P 5MhM,MGF l;D[g8[[[ [
VF l;D[g8 VD]S EFU 5MhMGM, VG[ VD]S EFU EL\HJ[,F R]GF ;FY[ YM0L
A/[,L DF8LGL CFHZLDF\ N/LG[ AGFJFI K[P 5M8",[g0 l;D[g8G[ ;:TM AGFJJF DF8[
lDz SZJFDF\ VFJ[ K[P
!!P AC],S SM\ÊL8 l;D[g8] \ [] \ [] \ [] \ [
VF l;D[g8 V[ 5M8",[g0 l;D[g8 GYL 5Z\T] VF l;D[g8 .IMlS;Z[g0LIG
lDYF.,4 lDYFSF5/[ VYJF 5M,LV[:8Z Z[hLG VG[ SM\ÊL8GF E}SFGF\ pD[Z6YL AG[ K[P
!ZP ;<OZ l;D[g8[[[ [
VF l;D[g8 lAG VMÉ;LSFZS V[;L0M VG[ ÝlTZMWL K[P YFISM, J0[ ;]WFZLS
I]ÉT ;<OZ ;LDg8 ç8M4 ,FNLVM VG[ SF:8 VFIG"GF 5F.5 Ô[0F6 DF8[ ÝDF6E}T
5NFY" J0[ l:JS'lT 5FD[, K[P
6!P# l;D[g8GF ÝSFZM[[[ [
!P DLGL l;D[g8[[[ [
DLGL l;D[g8 V[8,[ H[DF\ ZMD8LZLI,GL AFATDF\ É,ÄSZG]\ ÝDF6 D[HZ
l;D[g8 SZTF VMK]\ CMI K[P ;[8ÄU 8F.D JWFZ[ CMI K[P :8[=gY ÝDF6DF\ VMKL
D/[ K[P H[ R6TZ VG[ %,F:8Z TYF O,MZÄUDF\ JF5ZJFDF\ VFJ[ K[P É,ÄSZ *_
YL *5@ JF5ZJFDF\ VFJ[ K[P IMuI ÝDF6DF\ Ò%;D VG[ T[DH U|L84 VFIZG T[DH
O<IF; äFZF AGFJJFDF\ VFJ[ K[P
ZP D[HZ l;D[g8[ [[ [[ [[ [
VF l;D[g8DF\ É,ÄSZG\] ÝDF6 )_ YL )5@ CMI K[P H[DF\ IMuI ÝDF6DF\
Ò%;D pD[ZJFDF\ VFJ[ K[P H[GM p5IMU R6TZ4 %,F:8Z4 :,[A4 O,MZL\U JU[[Z[
HuIFV[ JF5ZJFDF\ VFJ[ K[P T[GF D]bI A[ ÝSFZ 5F0L XSFI K[P (i) O.P.C.
7sVM0L"GZL 5M8",[g0 l;D[g8f4 (ii) P.P.C. s5MhM,[g0 5M8",[g0 l;D[g8f P.P.C. SZTF\
O.P.C. l;D[g8GL U]6J¿F ;FZL VG[ 0LDFg0 JW] CMI K[P VD]S S\5GL O.P.C.
G]\ pt5FNG A\W SZL VG[ P.P.C. AGFJ[, K[P
VM0L"GZL 5M8",[g0 l;D[g8GF ÝSFZM o" " [ [" " [ [" " [ [" " [ [
!P WMZ6;Z 5M8",[g0 l;D[g8" [ [" [ [" [ [" [ [
VF l;D[g8 V[ ;FDFgI AF\WSFDDF\ JF5ZJFDF\ VFJTL l;D[g8 K[P VG[ T[
VFXZ[ Z(v#_ lNJ;DF\ 5}6" ;BTF. ÝF%T SZ[ K[P T[G]\ ;\38G GLR[ D]HA K[P
$_v&_@ C3S (3CaO, SiO2) +6 EFU R}GM Z[TL !_v#_@ (A2S) [CaO,
2AI2O3, SiO2] S[l<XID0FI V[<I]lDG[84 l;,LS[8 )P!#@ C3A3CaOAI2O3 8=FI
S[l<XID V[<I]lDG[8P
ZP ;]WFZ[, 5M8",[g0 l;D[g8] [ " [ [] [ " [ [] [ " [ [] [ " [ [
VF l;D[g8 ;<O[8 ÝlTZMWS l;D[g8 K[P ßIF\ ÝDF6;Z H,LISZ6 pQDFGL
H~Z CMI tIF\ J5ZFI K[P VF l;D[g8DF\YL lGIDG YTL pQDF V[S ;%TFC VG[ RFZ
;%TFC AFN VG]ÊD[ *_v(_ S[,LZLU|FD SZTF JWJL G Ô[.V[P VF l;D[g8 C2S/
C3S GM U]6M¿Z ëRM CMI K[P
#P h0YL DHA}TF. ÝF%T 5M8",[g0 l;D[g8} " [ [} " [ [} " [ [} " [ [
VF l;D[g8 Z[uI],Z l;D[g8 SZTF 8=FIS[<XLID l;,LS[8 (C3S) G]\ ëR] ÝDF6
WZFJ[ K[P H[G[ ,LW[ WMZ6;ZGL l;D[g8 SZTF VF l;D[g8 DF+ +6 H lNJ;DF\ T[GF
H[ %,Fg8 DHA}TF. ÝF%T SZ[ K[ VFYL VF l;D[g8DF\YL AGFJ[, Z:TF T]Z\T
p5IMUDF\ ,. XSFI K[P VF l;D[g8 h05L ;BTF. VG[ h0YL pQDF lGI\+6 YFI K[P
8$P lGdG pQDF 5M8",[g0 l;D[g8" [ [" [ [" [ [" [ [
VF l;D[g8DF\ 8=F. S[l<XID l;,LS[8 VG[ 8=FIS[l<XID V[<I]lDG[8 G]\
8SFJFZL ÝDF6 GLR]\ CMI K[P VFYL pt5gG YTL pQDF 38[ K[P lGQ5gG YTL pQDFG]\
ÝDF6 V[S ;%TFC AFN &_ S[,LZLU|FD VG[ RFZ ;%TFC AFN *_ S[,LZLU|FD SZTF
JWJ] G Ô[.V[P VFU/ GLR]\ T[D C3A ÝDF6 38F0JF DF8[ 8=F0F S[l<XID
V[<I]lDG[8 O[ZF.8 C2AF G]\ ÝDF6 JWFZJFDF\ VFJ[ K[P H[DF\ Fe2C3 GF pD[ZFG[
SFZ6[ T[G]\ ÝDF6 38[ K[P T[DF\ H,LISZ6 pQDFG]\ ÝDF6 WMZ6;ZGL VG[ HESP
l;D[g8 SZTF !5@ YL #5@ GLR]\ CMI K[P VF l;D[g8GM p5IMU GÞZ VG[ SNFJZ
AF\WSFD DF8[ YFI K[P
5P ;<O[8 ÝlTZMWS 5F[8",[g0 l;D[g8[ [ " [ [[ [ " [ [[ [ " [ [[ [ " [ [
VF l;D[g8 ;<O[8 ÝlTZMWL K[P VF l;D[g8 VFlNtI lAZ,F U'5G]\ l;ÞF
I]lG8 S[ H[ ——SD/ l;D[g8˜˜ zL lNuJLHI l;D[g8GF H}GF GFDYL ÝR,LT K[P T[VM
VF l;D[g8G[ Oil Well Cement V[J]\ GFD VF5[ K[P VF l;D[g8 NlZIF. 5F6LGF\
;\;U"T AF\WSFD SZJFDF\ p5IMUL K[P VF l;D[g8 C3A G]\ ÝDF6 VgI l;D[g8
SZTF GLR]\ VG[ C4AF G]\ ÝDF6 WMZ6;Z l;D[g8 SZTF ëR] CMI K[P
!P$ DLGL l;D[g8 pnMUGM pNŸEJ VG[ lJSF;[ Ÿ [[ Ÿ [[ Ÿ [[ Ÿ [
l;D[g8 pnMU V[ DF+ G[ DF+ AF\WSFDDF\ GL 5FIFGL H~ZLIFTG]\ pt5FNG
SZ[ K[P lDGL l;D[g8 pnMU V[ VtIFZ[ EFZTDF\ RMYF G\AZGM lJXF/ pnMU K[P
EFZTDF\ .P;P !)5Z YL T[GL X~VFT YI[, K[P EFZTGL V\NZ lDlG l;D[g8
pnMUDF\ VFXZ[ *_P___ ,MSMG[ ZMHUFZL 5}ZL 5F0[ K[P T[YL T[G]\ :YFG N[XGL V\NZ
9VF ¹lQ8V[ 56 VUtIG]\ K[P T[ VFW]lGS EFZTGL VY" jIJ:YFDF\ DCÀJGF EFUG]\
A\WFZ6 SZ[ K[P EFZTLI VY" jIJ:YFDF\ VF l;D[g8 pnMUGL ;DFG ALÔ SM. 56
pnMU[ VF8,M VUtIGM VG[ DCtJGM EFU EHjIM GYLP
VF l;D[g8 pnMUG[ VÔ[0TF VF5JFDF\ S[8,FS VUtIGF VG[ DCtJGM
5lZA/M EFU EHJ[ K[P T[DF\ ;F{YL D}bI VF l;D[g8 pnMUDF\YL pt5FlNT YTM
DF, sDl8lZI<;f l;D[g8GL lS\DT VG[ H~ZLIFT K[P
l;D[g8 V[ V[J] D8LZLI, K[ S[ H[ è8 VG[ 5yYZMG[ AF\WJFG\] SFD SZ[ K[P
T[6[ VFW]lGS ;eITFG[ 30JFG]\ 36]\ VUtIG]\ GM\W5F+ SFI" SI]" K[P VFYL H T[G[
VFW]lGS ;eITFGF 30J{IF TZLS[ VM/BJFDF\ VFJ[ K[P AF\WSFDDF\ ,MB\0 AFN T[
A\WFZ6LI D8LZLI, TZLS[ ALÔ G\AZG]\ :YFG WZFJ[ K[P VFH[ T[ V[S E]BZM 5FJ0Z
TZLS[ VM/BFI K[P H[DF\ R}GFGM 5yYZ D}/ 5FJ0Z K[P T[DF\ lH%;DG[ pD[ZJFDF\
VFJ[ K[ VG[ l;D[g8 AG[ K[P
!(DL ;NL 5C[,F l;D[g8 S[JL ZLT[ AGFJJL VG[ VF l;D[g8GM p5IMU S[JL
ZLT[ SZJM T[GF lJX[GL DFlCTL B}A H VMKL ÝF%I CTLP 5yYZMGF AF\W6L DF8[
DF8L V[ ;F{YL 5C[,F .DFZTM VG[ p5IMUDF\ ,[JFTM 5NFY" K[P
U ]HZFTDF \ !)(*DF \ DLGL l;D[g8 V[SDGL X~VFT] \ \ [ [] \ \ [ [] \ \ [ [] \ \ [ [
YI[, K[P[ [[ [[ [[ [
V[lTCFl;S I]UDF\ R]GFG[ UZD 5F6LDF\ GFBL OM0L T[DF\YL DM8MZ AGFJFTM4
VF ;/UFJJFGL ÝlÊIF VG[ R]GM 56 .lH%TXLIMGF ;DIYL RF<IM VFJ[ K[P
.lH%XLIGM l;D[g8GM 5C[,F p5IMU SZTF DFGJFDF\ VFJ[ K[P U|LS ;eITFV[
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5M8MZGF S[8,FS :J~5GM p5IMU SIM" 56 T[GM lJSF; ZMDGMV[ SIM" H[ V\T[
S5RLGF EFU TZLS[ :JLSFZFIMP l;D[g8[ VFYL H DM8F 5FI[ X~VFTGF I]UYL H[
;eITFGF lJSF; DF8[ GM\W5F+ ÝNFG SIÅ K[P VtIFZ[ T[G\\] prRFZ6 l;D[g8GF XaN
TZLS[ YFI K[ TZT H 5M8",[g0 l;D[g8 TZLS[ IFN VFJ[ K[P 5M8",[g0 l;D[g8G]\ D]/
çu,[g0D\F K[P !)DL ;NL ;]WLTM l;D[g8 V[ R]GFGF 5yYZ VG[ HJF/FD]lBGF
B0SG]\ lDz6 V[H ZLT[ VM/BFTL l:FD[g8 äFZF DF8LGF R]GF ;FY[GF lDz6G]\
l;D[g8GF pt5FNGDF\ DCtJ ;DÔI]\P Ô[;[O V[:50LG S[ H[6[ !(Z$DF\ l;D[g8G]\
5C[,]\ ;[d5, VF%I]\P VF ;[d5,G[ 5M8",[g0 l;D[g8 V[J]\ GFD VF5FI]\P SFZ6 S[
5M8",[g0GF E{0LIFDF\ pt5FlNT YTF AF\WSFDGF 5yYZM H[JF H Z\U VG[ A\WFZ6
WZFJTF CTFP
!P5 EFZTDF\ l;D[g8 pnMUGM .lTCF;\ [\ [\ [\ [
EFZTDF\ .P;P!)5ZDF\ DLGL l;D[g8 pnMUGL X~VFT Y.P EFZTDF\ VG[S
ÝSFZGM SFRMDF, 5]QS/ DF+FDF\ p5,aW CMJF KTF\ lJN[XL XF;G NZlDIFG
VF{nMlUS ZLT[ 5KFT Zæ]\]\P ;ZSFZGL VFlY"S VG[ VF{nMlUS GLlTVM DC[;}, 5Z
ÝFYlDS ZLT[ VFWFlZT CTL H[DF\ N[XGF pnMUMGF\ lJSF; 5Z wIFG G CT]\P
;ZSFZGF VF GSFZFtDS J,6 p5ZFT\ 5C[,J'lT H[JL CMJL Ô[.V[ T[JL lC\DTGM
VEFJ VG[ EFZTLIMGM lJN[XLVM ;FY[GL :5WF"GM 0Z VF AWL N[XGF V{lTCFl;S
5KFT56F\ 5FK/ ZC[,L HJFANFZ AFATM K[P ——!)!$ 5C[,FGF ;DIUF/F
NZlDIFG VFlY"S VG[ ZFHSLI ;\Ô[UM GM\W5F+ ;DI ;]WL DCtJGF ZæF K[P VF
V[ ;DI K[ S[ ßIFZ[ EFZT l;D[g8 I]UDF\ ÝJ[xI]\P˜˜
11
EFZTDF\ l;D[g8 lA<0L\U D8LZLI, TZLS[ DMCMGÔ[N0MGL ;eITFGF ;DIYL
VM/BFTL VFJL K[P EFZTDF\ T[GM p5IMUGM .lTCF; E,[ H}GM CMI 5Z\T] T[GF
pt5FNGGM .lTCF; AC] H}GM GYLP EFZTDF\ l;D[g8 pnMUGL X~VFT !)_$ DF\
DãF;DF\ JM;ZD[ 5[8 BFT[ l;D[g8 O[S8ZGL :YF5GFYL Y.P VF pnMU Nl1F6 EFZT
VF{nMlUS l,P äFZF :Y5F. VF S\5GL !(*) YL X~ YI[,L VF %,Fg8GL 1FDTF
ÝlT JQF" DF+ !_4___ D[8=LS 8g;GL CTL AW] ZMSF6 ~FP ! ,FB EFZTLIM äFZF
YI[,]\ VCL\ NlZIF. lK5,FG[ D]bI SFRFDF, TZLS[ ,. 5M8",[g0 l;D[g8GF
pt5FNGGM ;F{YL 5C[,M ÝIF; CTMP
VF ;DIDF\ VF pt5FNGGL 5]ZTL DF\U CTL 56 8[SŸGM,MÒGL BFDLVM
VG[ VFIMHG JUZGM SFRM DF, T[DH VFlY"S ZLT[ VF %,Fg8 jIJl:YT ZLT[
RF<IM GCL VG[ A\W YIF 5KL !)!ZDF\ 5MZA\NZ BFT[ .g0LIG l;D[g8 S\5GL äFZF
:YF5JFDF\ VFJ[, V[S GFGF %,Fg8YL T[GM BZM 5FIM GBFIMP !)!$DF\ VF pnMU
X~ YIM T[G]\ ZMHG]\ pt5FNG ,UEU !__ D[8=LS 8g; CT]\P VF %,Fg8 ;C[,F.YL
5MZA\NZ R}GFGF 5yYZMGF E0LIF ;FY[ Ô[0FI XS[ T[D CTM T[ AMdA[ 5M8"YL (__
VG[ A\UF/ CM, lO<0;YL !5__ DF.<; H N}Z CTMP ALÔ A[ JQF"DF\ A[ GJL
O[S8ZLVM DwIÝN[X VG[ ZFH:YFGDF\ X~ Y. VF +6 O[S8ZLVM V[S ;FY[ JFlQF"S
(54___ 8G l;D[g8G]\ pt5FNG SZJF ,FULP
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8[A, G\P !PZ[ \[ \[ \[ \
EFZTLI l;D[g8 pnMUGF lJSF;GL ~5Z[BF[ [[ [[ [[ [
JQF"" "" " lD,LIG 8GGL 1FDTF WZFJTM ,FU[,F JQF"[ "[ "[ "[ "
;O/ l;D[g8 %,Fg8[[[ [
!)!$ _P!_ v
!)Z_ !P__ Z#
!)#* 5P__ $Z
!)5& !_P__ 5_
!)*5 Z_P__ &!
!)($ $_P__ *_
!)() &_P__ *5
!))& (_P__ (Z
Z___ )5P__ (5
:+MT v
- NPC (1978), CCMA Cement Statistical for Large Unit
- The Economic Time - 1995-27 March
p5ZGF SMQ8DF\ Ô[JF D/[ K[ S[ !))$DF\ l;D[g8G]\ pt5FNG DF+ _P!_
lD,LIG 8G CT]\ 56 T[ !)5&DF\ !_P__ lD,LIG 8G YI]\ !))&DF\ T[ Z_
lD,LIG 8G CT]\P VF56[ VF pnMUGF lJSF;G[ wIFGDF\ ,.V[TM T[GL pt5FNG
1FDTF (Z JQF"DF\ (_ DL,LIG 8G JwI]\ K[P VF 5ZYL VF56[ Ô[. XSLV[ KLV[
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S[ :JT\+ EFZT 5KL VFIMHGGF ;DI NZlDIFG l;D[g8 pnMUGM lJSF; h05L
AgIMP
!P5P! l;D[g8 pnMUGL lJSF; IF+F[[[ [
EFZTGF l;D[g8 pnMUGL lJSF; IF+F GLR[ ÝDF6[ J6"JL XSFIP
sAf D]bI VFIFTGM ;DI s!)!$v!)Z$f]]]]
VF JQF"GF UF/FDF\ l;D[g8GL S], J5ZFX A[ DL,LIG 8G CTLP
H[DF\YL 5_@ H[8,L l;D[g8 VFIFT SZJL 50TL CTL !)!$ DF\ !___ 8GGF
pt5FNGYL X~ SZLG[ :JN[XL pt5FNG V0WF lD,LIG 8G ;]WL 5C[,F N;SFDF\
5CMrI]\ !)Z$DF\ V0WF lD,LIG 8GGL 1FDTF ;FD[ DF+ _PZ& lD,LIG 8GG]\
pt5FNG YI]\P 1FDTFGL VMKL p5IMULTF VG[ ;TT DFS["8L\UGF Ý`GMV[ l;D[g8
%,Fg8GF VFlY"S ;\IMHGG[ DM8L V;Z SZL K[P p5ZF\T N[XL l;D[g8GF J5ZFX
;FD[GF 5}J"U|CM pt5FNSMGL :5WF"VM4 EFJMDF\ 38F0M SIM"P VF;DI[ l;D[g8 pnMU
T[GF Vl:TtJ ;FD[ ,0L ZæM CTMP
5lZl:YlTGL U\ELZTF VG[ l;D[g8 pt5FNSMV[ SZ[,L V5L,G[ wIFG[ ,.G[
EFZT ;ZSFZ[ l;D[g8 pnMUGF\ SFI"GL HSFT AM0"G[ E,FD6 SZ[,LP 8[ZL AM0"
:JN[XL l;D[g8 pt5FNSM JrR[ ;CSFZ 5Z EFZ D}SIM T[GF 5ZL6FD :J~5[ l;D[g8
D[gI]O[SRZL\U V[;MlXV[XGGL :YF5GF !)Z5DF\ SZJFDF\ VFJLP T[G]\ SFI" N[XDF\
l;D[g8GL lS\DTMG[ GÞL SZJFG]\ K[P tIFZGF ;\Ô[UMDF\ l;D[g8 AF\WSFDDF\ H~ZL
D8LZLI, G CT]\P V[gÒlGIZM 56 R}GFGF p5IMUG[ 5;\NUL VF5TFP
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l;D[g8 ÝRFZ DF8[ .g0LIG l;D[g8 D[gI]O[SRZL\U V[;MlXV[XG !)Z*DF\
——W SMgÊL8 V[;MlXV[XG VMO .g0LIF˜˜ AGFjI]\ H[YL ,MSMG[ l;D[g8GF p5IMU
lJX[ DFlCTL VF5L XSFIP l;D[g8GF lJTZ6 VG[ J[RF6 DF8[ !)#_DF\ ——l;D[g8
DFS["8L\U S\5GL VMO .g0LIF˜˜ :Y5F. VF A\gG[ ;\:YFVMGL :YF5GF YTF\ W
.g0LIG l;D[g8 D[gI]O[SRZL\U V[;MlXV[XGGL H~lZIFT ZCL GCLP
(B) Vl:TtJ VG[ ;\3QF"GM ;DI s!)Z$v!)$!f[ \ "[ \ "[ \ "[ \ "
VF JQFM"DF\ N[XDF\ l;D[g8G]\ pt5FNG JwI]\ VG[ T[GL VFIFTDF\ 38F0M
YIM 56 pt5FNSGL U/FSF5 CZLOF.V[ l;D[g8 pnFUG[ CRDRFJL D]SIM :JN[XL
pt5FNG !)Z5DF\ #P&& ,FB 8GYL JWLG[ !)$!DF\ !(P#_ ,FB 8G YI]\ VFIFT
!)Z5DF\ &)___ 8GYL 38LG[ !)#( I]âGF VUFpGF JQF" ;]WLDF\ 38LG[ Z!4___
8G Y. VG[ !)$! DF\ TM DF+ S[8,F\S 8G 5]ZTL DIF"NLT ZCLP !)Z$ YL !)$Z
NZlDIFG l;D[g8GF S], J5ZFXDF\ DF+ *@ H[8,]\ H VFIFT ÝNFG SI]" CT]\P
!)#&DF\ I]ZM5LIG I]â JBT[ EFZTGF VG[S pnMUM D\NLGL h05[ VFJTF DF+
V[S H l;D[g8 pnMU YM0L 36L DF+FDF\ AR[,MP
VF pnMUG[ ARFJJF DF8[ DFS["8L\U S\5GLVM VG[ SMgÊL8 V[;MlXV[XG
VMO .g0LIFV[ DCtJGL E}lDSF VNF SZ[,L VF ;DI[ V[OP;LP lNGXMV[ T[GF
U'5GL S\5GLVMG[ V[S+ SZLG[ ACC sV[XMlXV[8 l;D[g8 S\5GL ,LPf GLR[ E[UL
SZL NLWLP 5Z\T] NF,lDIF VG[ H{G U'6 ACC YL V,U ZæF VFYL VF U'5 VG[
ACC GL JrR[ EFJGL :5WF" Y. 56 AgG[ JrR[ ;DFWFGM 56 YI[,FP
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(C) VFIMHG 5}J["GM ;DI s!)$Zv!)5!f} [ "} [ "} [ "} [ "
!)$Z YL RFZ JQF" NZlDIFG l;D[g8G]\ pt5FNG EFZTGF\ pt5FNG
lS\DT VG[ lJTZ6GF\ NFISF Z1F6 C[9/ VFJL UI]\P DM8F EFUG]\ pt5FNG Z1F6GF
C[T] DF8[G]\ VG[ DF+ !_@ H BFGUL p5IMU DF8[G]\ CT]\ ALÔ N; JQF" DF8[ EFZT
;ZSFZ[ ;DI[ ;DI[ lS\DTM GÞL SZL T[GF 5Z V\S]X D]SIMP
(D) VFIMHG VG[ V\S]XGM ;DI s!)5!v!)(Zf[ \ ][ \ ][ \ ][ \ ]
ßIFZYL 5\RJQFL"I IMHGFVM VD,DF\ D]SF. tIFZYL l;D[g8 !)5&
GF\ l;D[g8 S\8=M, C]SD C[9/ CTLP l;D[g8 5ZGM V\S]X !)(ZYL X~ YIM !)(&
;]WLDF\ l;D[g8GL VKT ZCL S[gã ;ZSFZ äFZF 1FDTFGF ;H"G VG[ pt5FNGGF
,1IF\SM GÞL SZJFDF\ VFjIFP VF ,1IF\S ZFQ8=LI VUtITF WZFJTF pnMU DF8[
GÞL SZJFDF\ VFjIF CTFP !)5_v5!DF\ l;D[g8GL 1FDTF #vZ_ DL,LIG 8G
CTLP VG[ p5IMU (v*# lS,MU|FD[ 5CMrIM CTMP !)(!v(ZDF\ 1FDTF Z)vZ5
DL,LIG 8G ;]WL JWL CTL VG[ p5IMU ## lS,M ;]WL JwIM CTMP
16
8[A, G\P !P#[ \[ \[ \[ \
,1IF\SLT pt5FNSLI J,6\\\\
IMHGFGF\\ \\ \ 1FDTF pt5FNG 1FDTF ;Z[ZFX[[[[
 p5IMULTF  p5IMULTF
JQF "" "" " slD,LIG 8Gf slD,LIG 8Gf @ V[JZ[H[ [[ [[ [[ [ slS,MU|FDf||| |
!)55v5) 5P_Z $P&_ )Z !ZP_*
!)&_v&! )P#_ *P)* (5 !(PZ&
!)&5v&& !ZP__ !_P)* )! ZZP_Z
!)*#v*$ !)P*& !$P&& *$ Z5P_Z
!)*(v*) ZZP5( !)P$Z (& #!P__
!)(!v(5 Z)PZ5 Z!P_& *Z ##P__
!)($v(5 $ZP__ #_P!# *Z $_P5)
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- NPC (1978), CCMA Cement Statistical for Large Unit Page 60
;F{YL JWFZ[ Z&@ GF lJSF;GM NZ ALÒ IMHGFDF\ YIM !)55v5& GL
5P__ DL,LIG 8GGL 1FDTF ;FD[ T[ NZ !& DL,LIG 8G ;]WL 5CMrIM 56 BZL
l;lâTM DF+ )P#_ DL,LIG 8G K[P +LÒ IMHGFDF\ 5F\R JQF"[ 5C[,FGL IMHGF
SZTF ! DL,LIG 8G VMK]\ V[8,[ !5 DL,LIG 8GG]\ ,1IF\S GÞL YI]\P l;D[g8
%,Fg8; VG[ pt5FNG SZTF ZFßIMGL ;\bIF GLR[ ÝDF6[ K[P
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8[A, G\P !P$[ \[ \[ \[ \
ZFßIJFZ l;D[g8 %,Fg8;[[[[
JQF"" "" " l;D[g8 %,Fg8;GL[[[ [ l;D[g8 pt5FNG SZTF[[[ [ 1FDTF
;\bIF\\\ \ ZFßIGL ;\bIF\\\ \ sDL,LIG 8Gf
!)5_ Z! _) #P__
!)&_ #Z !! )P__
!_*_ $) !# !*P__
!)(_ 5) !5 Z5P__
!)(! &$ !& Z(P)_
!)(Z _* !& #!P(_
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Estimeted by NCAER.
p5ZMST SMQ8SDF\ Ô[. XSFI K[ S[ !)5_ DF\ Z! %,Fg8; ) ZFßIMDF\ CTFP\
T[ !)(ZDF\ *_ V[8,[ S[ $) %,Fg8DF\ JWFZM YIM K[P T[DH T[GL 1FDTF 56 Z*P(_
DL,LIG JWL K[P
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8[A, G\P !P5[ \[ \[ \[ \
ÝN[XJFZ l;D[g8 %,Fg8;GL l:YlT[ [[ [[ [[ [
JQF"" "" " Nl1F6 5lüD 5}J"} "} "} "} " p¿Z
!)5_ !P_& _P&) _P*5 _P5#
!)&_ ZP*) ZP_) ZP_( ZP_Z
!)*_ &P_) 5P5! ZP)) ZP*Z
!)(! )P!Z (P5) $P#$ &P_(
!)(Z !_P)_ &P&5 $P#5 &P()
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Estimeted by NCAER.
VF SMQ8SGM VeIF; SZTF V[ H6F. VFJ[ K[ S[ Nl1F6 VG[ 5lüDGF ÝN[XM
l;D[g8 pt5FNGDF\ VU|[;Z ZæF K[P ßIFZ[ 5}J" VG[ pTZ ÝN[XM VF AFATDF\ 5FK/
ZCL UIF K[P VF SM9F 5ZYL V[ 56 Ô[. XSFI K[ S[ !)*_YL Ô[ l;D[g8 pnMUGL
pt5FNG 1FDTFG[ wIFG[ ,.V[ TM T[DF\ GM\W 5F+ JWFZM YIM K[P
(E) V\XTo V\S]X D]lÉTGM I]U\ \ ] ] ]\ \ ] ] ]\ \ ] ] ]\ \ ] ] ]
l;D[g8 1FDTF JWFZJF ;ZSFZ[ !)**DF\ !Z@ 5KLYL EZ[, 8[S;
D]/ lS\DT 5Z 5ZT SZJFGL ÔC[ZFT SZL T[ 5KL !)(ZDF\ —5FX", l0Sg8=M,˜ VFjIM
l;D[g8 pt5FNSMV[ HAZH:T ÝRFZ N[XDF\ l;D[g8G]\ J[RF6 JWFZJF VG[ lGSF;
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AÔZDF\ ÝJ[XJF DF8[ X~ SZL NLW]\P !)*(DF\ ZZ DL,LIG 8GGL 1FDTF ;]WL
5CM\RTF EFZTLI l;D[g8 pnMU[ &5 JQF" ,LWF T[ 5KL DF+ V[S N;SFDF\ !)((DF\
AD6F SZTF 56 JWLG[ 5$ DL,LIG 8G ;]WL 5CM\RL !)*( YL !)((GF\
DCtJGF O[ZOFZM GLR[ VF5[,F K[P
8[A, G\P !P&[ \[ \[ \[ \
V\XTo V\S]X D]lÉT 5KL l;D[g8 pt5FNG\ \ ] ] [\ \ ] ] [\ \ ] ] [\ \ ] ] [
JQF"" "" " pt5FNG 8G @ !)(Z 5KL
!)(Z ZZP%F$ v
!)(# Z5P$Z !!Z
!)($ Z)P!& !Z)
!)(5 #!P!$ !#(
!)(& ##P(& !$)
!)(* #&P)) !&$
!)(( $_P*Z !(_
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Estimeted by NCAER.
!)(( DF\ DM8FEFUGL 1FDTF DwIÝN[X4 VF\W| ÝN[X4 ZFH:YFG4 U]HZFT4
S6F"8S4 TDL,GF0] VG[ DCFZFQ8=DF\ (_@ H[8,L CTLP
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(F) ;\5}6" V\S]X GFA]NLGL ;DI\ } " \ ] ]\ } " \ ] ]\ } " \ ] ]\ } " \ ] ]
! DFR" !)() YL l;D[g8 lA,S], lGZ\S]X AGL AWFH ÝSFZGF
AF\WSFD DF8[ l;D[g8V[ H~ZL D8LZLI, K[P N[XGF lJSF; DF8[ V[J]\ H~ZL ;FWG
K[P l;D[g8 pnMU[ E}TSF/DF\ 36F R-FJvpTFZ Ô[IF K[P pnMU[ ;\bIFA\W D]xS[,LVMGM
;FDGM SIM" K[P T[D KTF\ l;D[g8GL lS\DTM SM,;FGM 5]ZJ9M VG[ 5FJZG[ ;\A\lWT
K[P T[D KTF\ l;D[g8 pnMU !4__4___ DL,LIGGF\ !))!v)ZGF 8G ;FY[ V[S
DM8M pnMU AGL UIM K[P
lJ`JDF\ l;D[g8 pt5FNG SZTF D]bI VULIFZ N[XMDF\GM V[S K[P l;D[g8
pt5FNG SZTF ZFQ8=M4 I]PV[;PV[P VG[ Ô5FG 5KL T[6[ +LH] :YFG D[/jI]\ CT]\P T[D
KTF\ p5IMUGL ¹lQ8V[ I]PV[;PV[P GF ##_ lS,MGL ;FD[ O=Fg;GF #(_ lS,MGL
;FD[ USSR GF $&_ lS,MGL VG[ Ô5FG 5&_ lS,MGL ;FD[ EFZTG]\ $&
lS,MU|FD CT]\P ——.SMGMlDS ;J["˜ ˜ !))Zv)5 ÝDF6[ l;D[g8G]\ S], pt5FNG 5#P*
DL,LIG 8G CT]\ Ô[ DLGL l;D[g8 %,Fg8;GF pt5FNGGM pD[ZM SZJFDF\ VFJ[ TM
S], pt5FNG 5* DL,LIG 8G YFI VG[ !))_v)!GL ;FD[ !))#v)$ DF\ T[DF\
HAZH:T ;]WFZM Ô[JF D?IM VG[ T[ &Z DL,LIG 8G YI]\ CT]\P
!P& EFZTLI VY"jIJ:YFDF\ l;D[g8 pnMUG]\ :YFG" \ [ ] \" \ [ ] \" \ [ ] \" \ [ ] \
VF56F N[XDF\ U\ELZ A[ZMHUFZLGL ;D:IF K[ H[ AWF H ÝSFZGF p5RFZS
DF5N\0MG[ 50SFZ[ K[ VG[ lJS;L ZC[,F VY" jIJ:YF DF8[ H~ZL V[JL A\WFZ6LI
;]lJWFGF VEFJGF\ SFZ6[ B}A H D]xS[, VG[ S8MS8L EIF" ;DIDF\YL 5;FZ Y.
ZC[, K[P VFJF ;\Ô[UMDF\ GFGF 5FIFGF pnMUM S[ H[ p5ZMÉT ;DI:IFVM pS[,L
XS[ T[D K[P
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VFJF GFGF 5FIF 5ZGF pnMUM AWF H ÝSFZGM H~ZL DF, VMKL lS\DT[
5}ZM 5F0L VG[ N[XGF\ DM8F 5FIF 5Z ZMHUFZLGL lJ5], TSM ;Ò" EFZTLI
VY"jIJ:YFG[ J[UJ\T] AGFJX[P 8[1F8F., pnMUGF lJEFUM H[JF S[ 5FJZ,]D VG[
C[g0,]D T[DH T[DGF ALÔ lJEFUM S[ H[ GFGF 5FIFGF VF{nMlUS V[SDM TZLS[
VM/BFI K[ T[JF GFGF 5FIF 5ZGF VF{nMlUS V[SDMV[ ;DFHGF lJXF/ JU"GF
,MSMG[ lJ5], ZMHUFZLGL TSM 5]ZL 5F0JFG]\ VG[ ;DFHGF\ DwIDJU"G[ 5M;FI T[J]\
;:TL lS\DT[ SF50 5]Z] 5F0JFG]\ SFD SI]" K[P  T[JM H V[S ALÔ[ GFGF 5FIF 5ZGM
VG[ B}A H DCtJGM l;D[g8 pnMU H[ ;F{ZFQ8= TYF U]HZFTDF\ VFJF DLGL
l;D[g8GF 36F V[SDM SFI"ZT K[P H[DF\ K[<,F !_ JQFM"DF\ 36M JWFZM YIM K[P
U]HZFTDF\ !)(*DF\ DLGL ;LD[g8 V[SDGL X~VFT YI[, K[P !)(5DF\ ;F{ZFQ8=
BFT[ ;\lN5 l;D[g8 DC]JFDF\ YI[, K[ H[GL S[5[;L8L !5_ 8GGL CTLP tIFZ AFN
;F{ZFQ8= BFT[ AFD6AMZ pnMU DF8[ bIFTGFD hMG U6JFDF\ VFJTM CTMP
!)(ZDF\ XlÉT l;D[g8 ÝFP,LPGL :YF5GF VG[ RM8L,F BFT[ ;]lJG l;D[g8 ÝFP,LP
Z5_ 8G S5[;L8LGL :YF5GF YI[,P
;F{ZFQ8=GF CFN";DFG ZFHSM8DF\ !))_v)!DF\ ;ZNFZ l;D[g8 VG[
!))Zv)# ;D|F8 l;D[g8 T[DH !))#v)$ lSXFG l;D[g8GL :YF5GF YI[, K[P
tIFZ AFN VF AFWFH DLGL %,Fg8[ S[5[;L8LDF\ JWFZM SIM" K[P SFRMDF, sÉ,ÄSZf
ACFZYL BZLNLG[ ,FJJFDF\ VFJTMP ;DI HTF T[DF\ V.S.K. 8[SŸGM,MÒ !)5ZDF\
VFJ[, T[DF\ Sg8LgI] 0=FI YTF 5FJZDF\ OFINM VG[ IMuI U]6J¿FJF/M DF, T{IFZ
SZL VF5[, VF ZLT[ É,ÄSZ AGFJJFGF ÝMH[É8 56 WLD[ WLD[ VD,DF\ VFJJF
,FuIF H[YL ZM D8LZLI, SFRMDF, 3Z VF\U6[ S[ 5MTFGF H JS"XM5DF\ T{IFZ
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SZJFDF\ VFJ[ H[YL l;D[g8GL 50TZ lS\DT GLR[ VFJ[ VG[ UZLA VG[ DwIDJU"GF
,MSMG[ VF l;D[g8 JF5ZJFGL VG]S}/ VFJ[ T[DH VFJF pnMUMG[ SFZ6[ VFH]AFH]GF
lJ:TFZGF DH}Z JU"G[ SFD W\WM VG[ ZMHUFZLDF\ JWFZM YI[, K[P VFJF GFGF
pnMUMGL :YF5GF GFGF pnMU ;FC;LSM VMKF D}0L ZMSF6YL VF pnMU X~ SZL
XS[ K[P l;D[g8 V[ ÒJG H~ZLIFTGL J:T]GL H[D H T[GL H~ZLIFT AF\WSFD
pnMUDF\ ,MB\0 VG[ l;D[g8 A[ BF; H~ZL K[P
;DU| N]lGIFDF\ V[S ;NL H[8,F ;DIYL l;D[g8 VtIFZ[ V[S VUtIG]\
AF\WSFDG]\ ;FWG AGL UI] K[P VtIFZ[ lJ`JDF\ ÝDF6DF\ EFZT ,UEU &5
DL,LIG 8G ÝlTJQF"GF ÝDF6DF\ l;D[g8 pt5FNG ;FY[ ;F{YL JW] RMYM l;D[g8
pt5FNG SZTM N[X AgIM K[P VF ;NLGF V\T ;]WLDF\ TF[ EFZT ,UEU RLG 5KL
ALÔ G\AZGM l;D[g8 pt5FNG SZTM N[X U6FI K[P
A.C.C. GF R[ZD[G 5F,BLJF,F V[GP V[ GF DT[ !)(Z ;]WL VF pnMU
*_ JQF" H]GM CTMP DFR" !)()GL ;F,[ l;D[g8 pnMUDF\ ÝF6 5}ZJFG]\ SFI" SI]" K[P
VF pnMU !)(Z ;]WL JFlQF"S DF+ Z) DL,LIG 8GGL pt5FNG 1FDTF WZFJL
XÉIM CTMP VFH ;DI NZlDIFG VF pnMU Z! DL,LIG 8G ÝlTJQF"YL ,. $)
DL,LIG 8G ÝlTJQF" JWFZM YIM CTMP
l;D[g8 pnMUDF\ VFBL N]lGIF VtIFZ[ A[ S[ T[GF SZTF JWFZ[ ;D:IFVMGM
;FDGM SZL ZæM K[P s!f ;FZL U]6J¿FJF/F[ SFRM DF, sZf T[GL IMuI ;DI[
ÝF%ITF s#f ;ZSFZGL NZlDIFGULZL H[ B.I.S. saI]ZM VMO .lg0IG
:8Fg00"fV[É;F.h4 .gSD8[1F H[JF UD[ tIFZ[ R[lS\U4 DFS["8L\U T[DH lS\DT lGWF"Z6
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AFAT T[8,L H DCtJGL K[P JT"DFG ;DIDF\ U]HZFTDF\ DLGL l;D[g8 V[SDMDF\
K[<,F 5F\Rv;FT JQFM"DF\ 36M lJSF; YIM K[P VtIFZ[ DF\U VG[ 5]ZJ9M A\G[
;ZBLDF+FDF\ K[P l;D[g8GL lS\DT ,MSMG[ 5M;FI T[JL DF+FDF\ Ô[JF D/[ K[P l;D[g8
pnMUM ;G[ !))_v)! YL ;FZL DF+FDF\ SFI" SZJFG]\ X~ SI]" K[P T[ 5C[,F JQFM"
;]WL VF pnMUDF\ DF\U SZTF 5]ZJ9M JW] ÝDF6DF\ CMI T[J]\ AgI] K[P T[G\] SFZ6
VF pnMU AÔZT\+ 5Z 5}ZT] wIFG VMK] S[gãLT SI]" CMI T[J]\ ,FU[ K[P T[YL DM8F
EFUGL S\5GLV[ BM8GM EMU AGJ]\ 50–]\ K[P
EFZTDF\ !)$!DF\ X~ YI[, l;D[g8 pnMU VtIFZ[ VFW]lGS 8[SŸGM,MlH
VG[ DXLGZLYL ;ßH lJ`JGF\ ALÔ SM. 56 N[X ;FY[ ;ZBFD6LDF\ pTZL XS[
T[D K[P VF pnMUM 5FK/G]\ ZMSF6 N;YL AFZ CÔZ SZM0 ~l5IF H[8,] K[P EFZTDF\
ßIFZ[ !)!$DF\ ÝYD l;D[g8 pnMU X~ YIM tIFZ[ T[GL pt5FNG1FDTF !___ 8G
ÝlTJQF"GL CTLP EFZTDF\ l;D[g8 pnMU Vl:TtJDF\ VFjIM tIFZ[ 36F ,F\AF ;DI
;]WL EFJG[ V\S]XDF\ ZC[JFDF\YL 5;FZ YJ\] 50–] CT]\P
VFD KTF VF l;D[g8 pnMUDF\ 36L ;D:IFVM ZC[,L K[P H[YL S[ VF\TZ
DF/BFSLI ;]lJWF4 GJL S\5GL X~ SZJF DF8[ H~ZL V[JL D]0LGL JWTL 50TZ4
VFJGFZ JQFM"DF\ 5]ZJ9F SZTF DF\U JW] CMIP O[É8ZLDF\ ,[AZGF Ý`GM JU[Z[ VF
pnMUGF GA/F 5F;FVM K[P
!P* EFZTGF l;D[g8 pnMUDF\ ;F{ZFQ8=GF l;D[g8[ \ { = [[ \ { = [[ \ { = [[ \ { = [
pnMUGM OF/M
N[XGF lJSF; NZG[ wIFG 5Z ,[TF l;D[g8GL DF\U ;TT JWTL ZCL K[P
EFZTDF\ l;D[g8 pnMU[ UTL 5S0L K[P EFZTDF\ !#5 YL 56 JW] DM8F l;D[g8
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V[SDM SFI"ZT K[P 36F l;D[g8 %,Fg8;GL X~VFT 56 Y. ZCL K[P U]HZFTDF\
l;D[g8 pnMU 5Z GHZ SZTF JT"DFGDF\ l;D[g8GF pt5FNGDF\ VF\W|ÝN[X DMBZ[
K[P H[ Z_P)$ DL,LIG 8G H[8,L pt5FNG 1FDTF ClZIF6F WZFJ[ K[P U]HZFTGF
!_ sN;f l;D[g8 %,Fg8 D/LG[ !#P#( DL,LIG 8G pt5FNG 1FDTF WZFJ[ K[P VF
¹lQ8V[ Ô[.V[ TM U]HZFTDF\ BF; SZLG[ ;F{ZFQ8=DF\ l;D[g8 pnMU ;lJX[QF lJSF;
5FD[,M K[P SFRM DF, VG[ S[8,F\S pt5FNSLI 5ZLA/MG[ wIFGDF\ ,.G[ ;F{ZFQ8=
lJ:TFZDF\ l;D[g8 pt5FNG SZJF DF8[ 36MH IMuI U6FJ[ K[P ;F{ZFQ8=GF\ GFGF VG[
DM8F V[SDM wIFGDF\ ,[TF !_ YL 56 JW] GFGF %,Fg8 VG[ * s;FTf DM8F %,Fg8
K[P DM8F V[SDMG]\ pt5FNG Ô[TF !#P#( DL,LIG 8G Ô[JF D/[ K[P H[ EFZTGF S],
pt5FNGG\]\ !_P&&@ H[8,]\ K[P ;F{ZFQ8=GF D[HZ %,Fg8 VG[ T[G]\ pt5FNG GLR[ D]HA K[P
8[A, G\P !P*[ \[ \[ \[ \
;F{ZFQ8=GF l;D[g8 pnMUGL pt5FNG SFI"1FDTF{ = [ "{ = [ "{ = [ "{ = [ "
ÊD S\5GLG]\ GFD\ ] \\ ] \\ ] \\ ] \ :Y/ pt5FNG sDL,LIG8Gf
!P V[,PV[g0 8LP l;D[g8 ,LP ZFH],F $PZ_
ZP U]HZFT V\A]Ô l;D[g8 ,LP SM0LGFZ $P__
#P U]HZFT l;lâ l;D[g8 ,LP J[ZFJ/ !PZ_
$P ;F{ZFQ8= l;D[g8 ,LP ZF6FJFJ !P!&
5P lNuJLHI l;D[g8 ,LP ;LÞF !P_(
&P 8F8F S[DLS<; DL9F5]Z _P$$
*P GD"NF l;D[g8 ,LP ÔOZFAFN _P$
:+MT o NZ[S S\5GLGF JFlQF"S VC[JF,M 5ZYL JQF" !)))vZ___
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;F{ZFQ8= DM8F V[SDMGL l;D[g8 lGSF;YL EFZTGF VY"T\+DF\ 36M H DM8M
OF/M GM\WFjIM K[P ;F{ZFQ8=GF DM8F V[SDMV[ VF;5F;GF 36F\H N[XMDF\ l;D[g8GL
lGSF; SZL K[P NFPTP V\A]Ô4 V[, V[g8 8LPV[P4 VFlO=SFDF\ 55#) 8G4 &#&(* 8G
H[8,L l;D[g8GL lGSF; SZ[,L Ô[JF D/[ K[P VF p5ZF\T N[XGF B]6[ B]6F ;]WLGL
DF\UG[ 5CM\RL J/JF NZ[S ZFßIMDF\ l;D[g8G[ 5CM\RTL SZ[ K[P VFD ;F{ZFQ8= N[XDF\
B]A H  l;D[g8 lJ:TZ6DF\ DMEFNFZ :YFG WZFJ[ K[P
8[A, G\P !P([ \[ \[ \[ \
VgI ZFßIMDF\ JC[RJFDF\ VFJ[, l;D[g8 s8GDF\f\ [ \ [ [ \\ [ \ [ [ \\ [ \ [ [ \\ [ \ [ [ \
S\5GLG]\ GFD\ ] \\ ] \\ ] \\ ] \ Z__!vZ__Z
;%8[dAZ[[[[ VMS8MdAZ
ZFH:YFG !*)5& !5&!*
lN<CL !5 #)
S6F"8S Z)$_$ Z$*!_
S[ZF,F Z(*() Z(&Z5
UMJF 5(* )Z_
U]HZFT #)_)(($ $(&$$#
DCFZFQ8= !&#!)Z !*_&&(
:+MT o NZ[S S\5GLGF JFlQF"S VC[JF,M 5ZYL JQF" Z__!vZ__Z
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V[S AFH]V[ N[XDF\ VlT U\ELZ A[SFZLGM Ý`G K[ NZ[S ÝSFZGF 5U,FVM
T[DH pS[,M D[/JJF ÝIF; Y. ZæF K[P TM ALÒ AFH]V[ VF\TZ DF/BFSLI
;]lJWFGL D\NUTL VY"T\+GF lJSF;XL,4 TAÞFDF\ K[P VF 5lZl:YlTDF\ Ý`GM N]Z
SZJF DF8[ ,W] pnMUM 1F[+[ ZFQ8=LI VY"T\+G[ Ô/JL ZFBJF VG[ T[GM lJSF;
;FWJF DF8[ DCtJGF 5lZA/ TZLS[ l;D[g8 pnMU p5IMUL AG[, K[P
TM 5KL l;D[g8 pnMU GLR[ ;\bIF A\W ;D:IFVM H[DS[ VF\TZ DF/BFSLI
;]lJWFVM GJL S\5GLVM DF8[ D]0L BR"DF\ J[RF6J[ZF4 ZMSF6 VG[ ;\RF,G BR"DF\
JWFZM VG[ ElJQIDF\ 5]ZJ9F SZTF DF\UDF\ JWFZFGL XSITF K[P VFD NZ JQF"[
;D:IFGM ;FDGM SZLTM 56 l;D[g8 pnMU lJSF; TZO UTL SZL ZæM K[P VF
TDFD l;D[g8 pnMUDF\ U]HZFTG]\ :YFG VFUJ]\ Ô[JF D/[ K[P GJL GJL 8[SŸGM,Ò
%,Fg8GL :YF5GF 5KL ;F{ZFQ8= VFH[ EFZTGF JW] l;D[g8 pt5FNG SZTF ZFßIMGL
CZM/DF\ VFJLG[ pE]\ Zæ]\ K[P VFD U]HZFT VG[ ;F{ZFQ8= GF H[ VF\TZ DF/BFSLI
;]lJWFVM 5]ZL 5F0JFDF\ VFJ[ K[P T[ Ô[TF VFJTF lNJ;MDF\ ÊDXo JW] l;D[g8
pnMUMGM lJSF; YX[ T[J]\ H6FI VFJ[ K[P
!P( DLGL l;D[g8 pt5FNSM DF8[ SFRM DF, VG[ ÝFl%T:YFG[ [ [[ [ [[ [ [[ [ [
SFRMDF,
§  S,ÄSZ
§  Ò%;D
§  S,Z S[DLS,
§  U|L8
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É,ÄSZ
VF É,ÄSZ A[ ÝSFZGF CMI K[ s!f D[HZ %,Fg8 H[JF S[ ;F\WL4 CFYL4 l;åL
VG[ 8F8F T[DH ALGFGL JU[Z[ %,Fg8GM p5,aW K[P sZf DLGL %,Fg8GM 56
p5,aW K[ H[ %,Fg8 U]HZFTDF\ BF; SZLG[ ;F{ZFQ8= BFT[ ZFHSM84 DMZAL4 ;]ZT4
DC[;F6F JU[Z[ HuIFV[ VFJ[,F K[P T[VM V.S.K. 8[SŸGM,lH sJ8L"ÉI],Z ;FO8
lS,ÄGf äFZF AGFJ[ K[P T[VM VD]S 5MTFGM l;D[g8 AGFJJF pIMUDF\ ,[ K[ AFSLGF
DLGL l;D[g8 pt5FNSMG[ J[R[ K[P
Ò%;D
NlZIF. lJ:TFZMDF\YL D[/JJFDF\ VFJ[ K[P BF; SZLG[ UF\WLWFD BFT[ VG[
V\S,[` JZDF\ VFJF pt5FNSM DF, ;DU| U]HZFTDF\ ;%,FI SZ[ K[P
S,Z S[DLS,[[[[
VF S,Z S[DLS, BF; SZLG[ ,L,F Z\UG]\ H[GF ,LW[ l;D[g8GM S,Z ,L,FX
50TM ,MSMGL VF\BG[ UDTM S,Z ÝF%T SZ[ K[P VgIYF E}BZF Z\UGM l;D[g8 AG[
K[ H[GL ÝDF6DF\ l0DFg0 VMKL Ô[JF D/[ K[P
U|L8| || |
5yYZGL BF6DF\YL SF\SZLGL E}SL 56 ÝDF6;Z JF5ZJFDF\ VFJ[ K[P DLGL
l;D[g8DF\ VF EZ0IFGL U|L8 sS5RLf YM0L Z_ YL Z5@ E[/JJFDF\ VFJ[ K[P H[YL
50TZ lS\DT ÝDF6DF\ GLR[ VFJ[ SFZ6 S[ DLGL l;D[g8GL lS\DT CF, ~FP!#_ YL
!5_ ;]WL K[P ßIFZ[ D[HZ l;D[g8GL V[S U]6LGL lS\DT ZZ_ YL Z#_ H[8,L K[P
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SFRFDF,GF ÝF%TL:YFG
,MS, ;F{ZFQ8=DF\ ßIF VFU/ lÉ,G %,FG VFJ[,F CMI tIF\ VF É,ÄSZ AG[
K[P T[DH 5MZA\NZ BFT[ ZF6FJFJ CFYL l;D[g8 VG[ äFZSF BFT[ VMBF 8F8F
S\5GLGM É,ÄSZ T[DH ZFH:YFGDF\ 56 ALGFGL zL l;D[g8 JU[Z[ HuIFV[ SFRM
DF, D/[ K[P tIF\YL GFGF %,Fg8 H[ 5_ 8G4 *5 8G S[ !__ 8G S[[5[;L8L WZFJ[
K[ T[VM 5MTFGF U|F.g0ÄU I]lG8 äFZF VFJL l;D[g8 AGFJ[ K[P
!P) DLGL l;D[g8 V[SDMDF\ l;D[g8 pt5FNG SZJFGL ÝlÊIF[ [ \ [[ [ \ [[ [ \ [[ [ \ [
l;D[g8 AGFJJF DF8[ D]BtJ[ ;LD[g8 DL, H[G[ AM., DL, SC[JFDF\ VFJ[
K[P  É,ÄSZ ;FI,M Ô[Ê;Z4 CM5Z4 5[lS\U DXLG4 V[,LJ[8Z DM8Z .,[P JU[Z[
DXLGZL VFJ[, CMI K[P
;F{ ÝYD É,ÄSZDF\ IMuI ÝDF6DF\ Ò%;D VG[ VgI D8LZLI, H[J] S[
VFIZG JU[Z[ pD[ZLG[ T[G[ Ê;ZDF\ GFBJFDF\ VFJ[ K[P T[DFYL T[ DF, DLÉ;ÄU
Y.G[ V[,LJ[8Z äFZF CM5ZDF\ 50[ K[P T[DF\YL IMuI ÝDF6DF\ —AM.,DL,˜DF\ DF,G[
NFB, SZJFDF\ VFJ[ K[P T[DF\ 5 YL * 8G ,MB\0GF DL0LIF CMI K[P VG[ H]NL H]NL
+6 R[dAZDF\ ÝM;[; YFI K[P K[<,[ ;FJ AFZLS DF, T{IFZ YFI T[G[ ;LD[g8 SC[JFI
K[P VG[ T[ K[<,[ V[,LJ[8Z äFZF :8MZ[H ;FI,FDF\ V[S+LT YFI K[P T[GL GLR[ 5[SZ
V[8,[ S[ 5[SL\U DXLG VFJ[, CMI K[ tIF\YL 5_ lSPU|FP JHG Y.G[ VM8MD[8LS A[U
EZFI K[P VG[ tIF\YL DF,G]\ ,M0L\U VYJF :8MS YFI K[P
VF ÝDF6[ DLGL l;D[g8 V[SD DF8[ 5_ 8G4 *5 8G S[ !__ 8G 1FDTF
JF/F %,Fg8 VFJ[,F CMI K[P 5_ 8GDF\ Z$ S,FS NZlDIFG 5_ 8G S[ !___
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A[UG]\ pt5FNG T[ ÝDF6[ U6JFDF\ VFJ[ K[P DLGL l;D[g8 V[SDDF\ Sg8LgI] ÝM;[;
CMI K[ T[ ;TT RF,TL ÝlÊIF K[P l;D[g8 AGFJJF DF8[ H[ D]bI DL,GL ,\AF.
Z_ YL Z5 O]8 ;]WL CMI K[ T[GL 5CM/F. # O]8 YL 5 O]8 H[8,L VFJ[,L CMI
K[P T[DF\ J5ZFT] ,MB\0 56 C[JL CMI K[P Z_ YL Z5 DLPDLP ;]WLG]\ ,MB\0 J5ZFI
K[P VFJL DL,G[ R,FJJF S[ O[ZJJF DF8[ !Z5 YL Z5_ H.P. sCM;" 5JFZf ;]WLGL
DM8Z J5ZFI K[P T[ V\U[ ;FDFgI ZLT[ !Z5 YL $__ H.P. sCM;" 5JFZf ;]WL
SG[ÉXG ,[JFDF\ VFJ[ K[P T[ V\U[ LTP-3 VG[ H.T. SG[ÉXG J5ZFI K[P
;ZSFZ[ S[ PGVCL LTP-3 DF\ GFGF SG[ÉXG V[8,[ S[ LTP-3 DF\ VD]S
hMGDF\ 5 JQF" ;]WL !__@ .,S[8=LS 0–]0LGM ,FE D/[ K[ VG[ H.T. sCF. 8[g;Gf
SG[ÉXGDF\ GJF pnMUMDF\ !5@ E.D. s.,S[8=LS 0–]0LfGM ;ZSFZzL TZOYL DFOL
VF5JFDF\ VFJ[ K[P
!P!_DLGL l;D[g8 V[SDMDF\ pt5FNG ÝlÊIF ;FY[ Ô[0FI[,[ [ \ [ [ [[ [ \ [ [ [[ [ \ [ [ [[ [ \ [ [ [
38SM
38SM
§ D}0L ZMSF6
§ SD"RFZLU6
§ VM5Z[8Z
§ OL8Z
§ .,[S8=L;LIG
§ DH}ZM
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§ VgI SD"RFZL
§ ,[g0 V[ZLIF
§ ;ZSFZL ;CFI
§ DFS["8L\U V[ZLIF
§ J[RF6GL XZT
§ ZÒ:8Z
§ 8[:8L\U
§ 8F.D;[8L\U
§ VM8M S,A
§ ÉI]A DM<0
§ :5[;LOLS ;ZO[;
D}0L ZMSF6}}}}
5_ 8GGL S[5[;L8L JF/F %,Fg8DF\ HDLG VFXZ[ Z5__ JFZ HuIF
VFJxIS K[P T[DF\ HDLG4 DSFG4 %,Fg84 DXLGZL ZM0 JU[Z[ D/L ;FDFgI ZLT[ !
SZM0G]\ D]0L ZMSF6 H~ZL T[ p5ZF\T JSLÅU S[5L8, Z_ YL Z5 ,FB H~ZL K[P
T[GF ÝDF6DF\ !__ 8G VG[ Z__ 8GDF\ VG]ÊD[ !P5_ SZM0 VG[ ZP__
SZM0 H[8,] VFJxIS K[P
VF D}0L ZMSF6 DF8[ ;FDFgI ZLT[ 0FIZ[É8Z S[ EFULNFZM D}0L SF-[ K[P ,MG
äFZF A[\SDF\YL D[/JL XSFI K[P ;UF;\A\WL 5F;[YL D[/JL XSFI K[P
SD"RFZLU6""" "
S[DL:8 o S[DL:8 B.Sc. S[DL:8=L lJQFI ;FY[ YI[, CMJF Ô[.V[P S[DL:8 V[
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l;D[g8 AGFJGFZ D]bI VlWSFZL K[ T[ l;D[g8GF H]NF H]NF Ô[ADF\YL ;[d5, RSF;[
K[ VG[ IMuI U]6J¿F H/JFI K[ S[ S[D T[ T5F; SZ[ K[P T[GF VF;L:8g8 TZLS[
U[HZ SFD SZ[ H[ ÉI]A AGFJ[ K[P ;[d5, D[/J[ T[ p5ZF\T ãFJ6 T5F;[ K[P
VM5Z[8Z[[[ [
VM5Z[8Z V[ %,Fg8G[ RF,] A\W SZJFG]\ SFI" SZ[ K[P T[ lNJ; NZlDIFG ;TT
%,Fg8 p5Z CFHZ ZC[ K[P ;\5}6" DXLGZL p5Z N[BZ[B 56 ZFB[ K[P
OL8Z
OL8Z V[ DLGL l;D[g8 V[SDMDF\ ZL5[ZL\U AFAT[ DCtJG]\ :YFG WZFJ[ K[P
RMJL; S,FS RF,TF VFJF I]GL8DF\ OL8Z V[ DXLGZLDF\ pt5FNG NZlDIFG ßIFZ[
56 %,Fg8DF\ SM. OM<8 sBFDLf VFJ[ tIFZ[ T[ TFtSF,LS ZL5[ZL\U SZL VF5[ K[P 36L
JBT %,Fg8DF\ ;LD[g8G]\ U|F.GL\U YT] CMI V[ NZlDIFG OFpg0[XG 5ZYL DL,
B;LÔI4 DL, BF,L OZ[4 DL0LIF VMKF CMI4 SFRM DF, JW] S[ VMKM HJM JU[Z[
AFATG]\ wIFG ZFBJ]\ H~ZL K[P 5[lS\U DXLG äFZF DF,G]\ 5[lS\U SZJFDF\ VFJ[ K[P
T[DF\YL 36L JBT T{IFZ DF,G]\ 5_ lSPU|FPGL A[UDF 5[lS\U SZJFDF\ VFJ[ K[ T[
5[SZ DXLG 56 36L JBT AU0L ÔI tIFZ[ V[.Z SdÝ[XZ R[S SZJFDF\ VFJ[ K[P
JHG VMKM YFI TM U|FCSGL S[ J[5FZLGL Sd%,[.G VFJ[ K[P 36L JBT JHG $*
S[ $( lSPU|FP S[ 5! S[ 5!P5_ S[ 5Z lSPU|FP YTM CMI K[ tIFZ[ VF V\U[GF Ý`GM
GFGF 5[lS\U DXLG CMJFYL YTF CMI K[ T[ AFATGL 56 OL8Z GM\W ,[TF CMI K[
VG[ T[G]\ ZF.8 5_ lSPU|FP JHG CMJ]\ Ô[.V[P
.,[É8=L;LIG[ =[ =[ =[ =
DLGL l;D[g8 V[SDMDF\ ;FDFgIZLT[ 5_ V[DP8LPG[ R,FJJF DF8[ !#_ YL
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!5_ H.P. GL DM8Z ,FUF0JFDF\ VFJ[ K[ T[GF DF8[ L.T. SG[ÉXG ,[JFDF\ VFJ[
K[P !__ M.T. DF8[ Z(_ YL #__ H.P. VG[ Z__ M.T. GF pt5FNG DF8[ (__
H.T. H[8,] SG[ÉXG ,[JFDF\ VFJ[ K[P VCL\ DM8L DM8Z !5_ YL Z__ H.P. GL V[S
H VFJ[,L CMI K[P T[ p5ZF\T GFGLvDM8L Z4 #4 54 *P5 H.P. sCM;" 5JFZfGL CMI
K[P T[ p5ZF\T ,F.8L\U ,[AZ SM,MGL VG[ DM8LJ 5FJZ H[JF +6 SG[ÉXG ,[JFGF\
CMI K[P VF AWL ,F.8L\U ;\\A\WL AFAT DF8[ HJFANFZ jIlÉT .,[É8=LxIG CMI
K[ T[ UD[ tIFZ[ RF,]DF ,F.8GF OM<8 VFJ[ TM TFtSF,LS ZL5[ZL\U SZL VG[ %,Fg8G[
RF,] ZFBJFGF ÝItGM SZ[ K[P 36L JBT 0:8L\UG[ SFZ6[ DM8LJ 5FJZ4 SG[ÉXGGDF\
%,FGGL DM8L DM8Z S[ H[ D[.G AM., DL,G[ O[ZJJFG]\ SFD SZ[ K[ T[GF äFZF
l;D[g8G]\ U|F.g0L\U YFI K[ VG[ l;D[g8 T{IFZ SZJFDF\ VFJ[ K[P VF DM8ZDF\ SM.
SFZ6M;Z BZFAL VFJ[ VG[ A\W 50L ÔI K[ H[G[ SFZ6[ pt5FNG J[Z lJB[Z Y.
ÔI K[ H[GL DFS["8L\U p5Z AC] DM8L V;Z YFI K[P IMuI ;DI[ J[5FZLG[ ;DI;Z
DF, G DMS,L XSFI H[YL AÔZDF\ S\5GLGL ÝlTQ9FDF\ 38F0M YFI K[P VF 5ZYL
.,É8=LxIGG]\ V[8,[ S[ NZ[S SD"RFZL V[SD DF8[ VUtIGL AFAT K[ V[8,F DF8[
SC[JFI K[ S[ ——;\RF,SM DF8[ SD"RFZL T[GF CFY 5U ;DFG K[P˜˜
DH}ZM} }} }
DH}ZM GFGF V[SDMDF\ É,ÄSZ4 Ò%;D4 S,Z S[DLS, VG[ U|L8 TUFZF J0[
Ê;ZDF\ GFBTF CMI K[P V[8,[ S[ SFRF DF,G[ NFB, SZJFG]\ SFI" 56 D}HZ äFZF
SZJFDF\ VFJ[ K[P DH}Z V[ ;FDFgI ZLT[ V[SD DF8[ VUtIGL SFDGL SZ[ K[ T[D KTF
J[TG ;F{YL VMK] D[/J[ K[P DH}ZG]\ ;FDFgI ZLT[ N{lGS J[TG !Z5 YL !5_ ~l5IF
CMI K[P
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VgI SD"RFZL" "" "
VgI SD"RFZLDF\ VMlO; :8FODF\ H[JF S[ V[SFpg8 TZLS[ SFDULZL ;\EF/GFZ
jIlÉT NZ[S 5F8" V[8,[ S[ ,[6NFZ4 N[JFNFZGF lC;FAM ZFB[ K[P T[ p5ZF\T V[SFpg8L\U
AFATGL ;\5}6" HJFANFZL T[DGL CMI K[P NZ[S lD,ST 5Z 3;FZFGM NZ
V,UvV,U CMI K[P T[ D]HA JFlQF"S 3;FZM U6L lD,STDF\YL AFN ATFJJFDF\
VFJ[ K[P ZMHvAZMH H[ l;D[g8 A[UG]\ J[RF6 YFI T[GM lC;FA ;FDFgI ZLT[ AL,DF\
YTM CMJFG[ ZL8[., .gJM.;L\U VG[ ;FD[GL 5F8L" 8LG G\AZ WZFJTL CMI TM 8[1F
.gJM.; AGFJJFDF\ VFJ[ K[P VgIYF AFZMAFZ J[RF6 SZJFDF\ VFJ[ K[ H[GL SFRL
IFNL ZFBJL 50[ K[P
É,FS" H[ ZMHvAZMH H[ DF,G]\ 0L:5[R YFI K[ T[GL IFNL ZFB[ K[ VG[ H[8,M
DF, 0L:5[R YFI T[DGF NZ[S 0L,LJZL R,6 AGFJJFDF\ VFJ[ K[P VF SD"RFZL OÉT
0L;5[R ;\EF/[ K[P lNJ;GF V\T[ S. 5F8L"G[ S[8,F DF,G\] J[RF6 YI]\ T[GL IFNL
SZJFDF\ VFJ[ K[P
VgI SD"RFZL H[ ;\5}6"56[ A[\S ;FY[GL ,[J0vN[J0 VG[ B.I.S. saI]ZM
.lg0IG :8Fg00"f T[DH G.E.B., U]HZFT 5M<I]XG Sg8=M, AM0" UF\WLGUZ JU[Z[
;FY[ ;\5S"DF\ ZC[ K[P VF pnMUDF\ ;ZSFZL NZlDIFGULZL ÝDF6DF\ 36L JWFZ[ K[P
,[g0 V[ZLIF[ [[ [[ [[ [
;FDFgI ZLT[ !__ MT sD[8=LS 8GfGF DLGL ;LD[g8 V[SD DF8[ OÉT
U|F.g0L\U I]GL8 DF8[ Z5__ YL #___ JFZ HuIF 5}ZTL K[P 5Z\T] lÉ,G %,Fg8
DF8[ VF HuIF *___ YL (___ JFZ H~ZL K[P T[DH Z__ M.T. S[5[;L8L DF8[
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;FDFgI ZLT[ OÉT U|F.g0L\U I]lG8 DF8[ VFXZ[ $___ YL $5__ JFZ HuIF 5}ZTL
K[P VG[ lÉ,G %,Fg8 DF8[ VF HuIF !Z___ YL !$___ JFZ H[8,L H~ZL K[P
HuIFGM DC¿D p5IMU Ô[ %,FGYL SZJFDF\ VFJ[ TM T[GM SZS;Z EIM" p5IMU
SZJFDF\ VFJ[ K[P 36L JBT 5_ M.T. V[SD DF8[ !5__ YL Z___ JFZ HuIFDF\
56 T[G]\ VFIMHG SZL XSFI K[P
É,ÄSZ AGFJJFGM ÝMH[É8 36M DCtJGM K[P T[DF BF; SZLG[ ZM D8LZLI,
ACFZYL BZLNJFDF\ 36F Ý`GM p5l:YT YFI K[P H[JF S[ EFJ JWFZM4 VKT pEL
SZJL4 lS\,G A\W CMJFYL DF, D/X[ S[ GlC T[JF ;DI[ U|F.0L\U I]lgF8JF/F DLGL
V[SDM V[ 5MTFGF H JS"XM5DF\ É,L\SZ AGFJJFG]\ X~ SZL VG[ 5MTFGF DF8[ H~ZL
K[ T[8,]\ É,L\SZG]\ pt5FNG SZL XS[ K[P H[YL SZLG[ 50TZ lS\DTDF\ 56 36M 38F0M
,FJL XSFI K[ H[YL AÔZDF\ 8SL XS[ K[P VFJF ÝMH[É8 DF8[ V.S.K. sJ8L"S, XFO8
lS,Gf 8[SŸGM,MÒ U]HZFTDF\ p5IMUDF\ ,[JFI[, K[P VF %,Fg8DF\ ZMD8LZLI, H[J]
S[ ,F.D :8MGGM ;\U|C SZJF DF8[ 36L HuIFGL H~Z 50[ K[P T[GF DF8[ HDLGG]\
1F[+O/ 56 36\] lJXF/ ZFBJ] 50[ K[P VG[ T[YL JQF"GF !Z DF;DF\ ( DF;
RF[DF;FG[ AFN SZTF Ô[ É,LG RF,] ZFBJFDF\ VFJ[ TM 56 36M OFINM YFI K[P
RMDF;FDF\ GFGF V[SDM SFRFDF,GM ;\U|C SZL XÉTF GYL H[GF ,LW[ lÉ\,G A\W
ZFBJFDF\ VFJ[ K[P EõL AZFAZ YTL GYL H[YL UM/L S[ É,L\SZDF\ 5]ZF ,d; AGTF
GYL T[YL VFJF ;DI[ JWFZ[ lJ:TFZDF\ Ô[ %,Fg8 GFBJFDF\ VFJ[ TM SFIDL RF,]
ZFBL XSFI VG[ H[GL DNNYL É,ÄSZ D/[ T[ p5IMUDF\ H~ZLIFT D]HA ,. XSFI
K[P VG[ AFSLG]\ VgI GFGF V[SDMG[ J[RL XSFI K[P CF, VF É,ÄSZ ;F{ZFQ8=DF\ ,MS,
%,Fg8GM CMI K[ H[GL lS\DT ZZ__ YL Z#__ EFJ 5Z D[8=LS8GGF CMI K[ ßIFZ[
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D[HZ l;D[g8GF É,ÄSZGF EFJ #Z__ ~l5IFGL VF;5F; CMI K[P
;ZSFZL ;CFI s;A;L0Lf
DLGL V[SDMDF\ ;ZSFZ TZOYL ;CFI AFAT[ BF; SZLG[ VD]S lJ:TFZDF\
S\5GL :YF5JFDF\ VFJ[ tIFZ[ Z_@ YL Z5@ ;A;L0L ;ZSFZ TZOYL VF5JFDF\ VFJ[
K[P T[ H ZLT[ .,S8=LS 0–]8L P.G.V.C.L., UF\WLGUZ TZOYL L.T.P.-3 SG[ÉXGDF\
GJF :Y5FTF pnMUDF\ !_@ YL !5@ 0–]8L ;ZSFZzL TZOYL VF5JFDF\ VFJ[ K[P
5Z\T] :YF5GF TFZLBYL 5 JQF" ;]WL VF ,FE VF5JFDF\ VFJ[ K[P !__ M.T.
I]GL8DF\ NZ DF;[ ;FDFgI ZLT[ &5_4___ YL *__4___ .,S8=LS AL, DF8[
!4__4___ YL !4Z_4___ H[JL NZ DlCG[ .P0LPGM ,FE D/[ K[P 5_ M.T.
I]lG8DF\ #4__4___GL VF;5F; AL, VFJT] CMJFYL $5___ YL 5____
.P0LPGM ,FE D/[ K[P T[ p5ZF\T V[S;F.h VG[ J[8DF\ 8G D]HA ZSD DHZ[ D/
JF5F+ YFI K[P l;D[g8 VG[ É,ÄSZ p5Z !5@ J[8 CMJFG[ H[ BZLNL ;FD[ AFN
D/[ K[P T[ p5ZF\T S.S.I. TZOYL ;8L"OLS[8 VF5JFDF\ VFJ[ K[P T[YL VD]S ,FEM
D/[ K[ O[É8ZLGF C[T] DF8[ DF, JCG SZJF DF8[ 8=[É8Z ,[JFDF\ VFJ[ TM U]HZFT
V[U|M TZOYL Z54___GL ZSDGL ;A;L0L TZLS[ VF5JFDF\ VFJ[ K[P
DFS["8L\U V[ZLIF[ " \ [[ " \ [[ " \ [[ " \ [
U]HZFTDF\ DLGL l;D[g8 V[SDMG]\ DFS["8L\U JT"DFG ;DIDF\ 36] AW] K[P
U]HZFTDF\ BF; SZLG[ ZFHSM84 DMZALDF\ pt5FNG YTM l;D[g8 ;F{ZFQ8=GF NZ[S
XC[ZDF\ JF5ZJFDF\ VFJ[ K[ T[ p5ZF\T B[0F4 G0LIFN4 VDNFJFN4 DC[;F6F4 VF6\N4
;]ZT JU[Z[ lH<,FDF\ ÝDF6DF\ DLGL l;D[g8 JW] J5ZFX TNŸp5ZF\T U]HZFT ACFZ
DCFZFQ8=DF\ D]\A.4 JF5L4 5]GF JU[Z[DF\ DLGL l;D[g8 ÝDF6DF\ R6TZ VG[
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%,F:8ZDF\ JW] J5ZFI K[P VD]S J[5FZL NZZMHGL *_ YL !__ 8G DF, J[R[ K[P
VF ZLT[ DFS["8L\U V[lZIF ÝDF6DF\ U]HZFT4 ZFH:YFG4 DCFZFQ8=4 DwIÝN[X JU[Z[
ZFßIDF\ J5ZFI K[P
DFS["8L\U DF8[ 0F.Z[É8 0L:8=LaI]8ZGL lH<,F ÝDF6[ lGD6}\S SZJFDF\ VFJ[
K[P T[GL V\0ZDF\ l0,Z lGDJFDF\ VFJ[ K[P
VF 0L,Z ;DU| lH<,FFDF\ S[ TF,]SF ,[J,[ VG[ U|FdI lJ:TFZDF\ DFS["8L\U
SZL 5MTFGL ZLT[ l;D[g8G]\ J[RF6 SZ[ K[P pt5FNS 0L:8=LaI]8ZG[ GÞL SZ[,F EFJ[
DF, VF5[ K[P 0L:8=LaI]8Z 0L,ZG[ T[DF 5MTFGM GOM ;FDFgIZLT[ V[S A[U[ ~l5IF
5 YL * pD[ZLG[ DF, VF5[ VG[ 0L,Z 5 YL !_ ~l5IF UF/M ZFBLG[ K}8S U|FCSMG[
DF, J[R[ K[P
EFJGL ;ZBFD6L DLGL l;D[g8 V[SDMGF EFJ D[HZ l;D[g8 SZTF 36F
GLRF ZC[, K[ T[GF SFZ6DF\ DLGL l;D[g8 V[SDMGF DFS["8L\U lJ:TFZ ;FDFgI ZLT[
U]HZFT V[8,[ S[ ßIF\ V[SDM VFJ[,F CMI tIF\YL VFXZ[ Z__ lS,MlD8ZGF
lJ:TFZDF\ T[G\] J[RF6 YT] CMI V[8,[ ÝDF6DF\ EFJ AFAT[ 50TZ lS\DT p5Z ~FP
!_qv V[S A[U[ G}Z ,FU[ K[ ßIFZ[ D[HZ l;D[g8DF T[GM lJ:TFZ ÝDF6DF\ $__ YL
5__ lS,MDL8Z CMI K[ T[YL EF0]\ NZ A[U NL9 ~FP #_qv YT] CMJFYL T[ p5ZF\T
V[S;F.h NZ A[U[ ;FDFgI ZLT[ Z5 YL #_ BR" YTM CMJFYL T[GL lS\DT DLGL
%,Fg8 SZTF ÝDF6DF\ &_ YL *_ ~l5IF JWFZ[ K[P
J[RF6GL XZT[[[[
D[HZ l;D[g8DF\ ;FDFgI ZLT[ ZMS0[YL jIJCFZ SZJFDF\ VFJ[ K[P ßIFZ[ DLGL
l;D[g8 V[SDMGF J[RF6DF\ pWFZ jIJCFZ JW] ÝDF6DF\ ÔI K[P CF, U]HZFTGF
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DLGL V[SDMDF\ BF; SZLG[ pWFZG]\ ÝDF6 36]\ AW] K[P T[GL DFS["8L\U AFAT p3ZF6L
5}ZL SJZ YTL GYL H[GF ,LW[ 3F,BFWG]\ ÝDF6 36]\ JWFZ[ K[P T[ p5ZF\T DLGL
V[SDMGF\ GFGF J[5FZL VD]S ZSD AFSL ZFBL GFNFZL GM\WFJ[ K[P T[DGL 5F;[YL
ÔDLGULZL TZLS[ 56 A[SDF\ BFT] BM,FJ[, CMT]\ GYLP T[YL VFWFZ TZLS[ 56 BF;
D/T]\ GYL H[YL GF6F 0}AJFGM EI ÝDF6DF JWFZ[ K[P D[HZ l;D[g8DF\ V[0JFg;
R[S ,[JFDF\ VFJ[ K[P
DLGL l;D[g8 :,[A EZJF DF8[ VMKL J5ZFTL CMJFYL DFS["8L\U DF8[[
pt5FNSM 5FKF 50[ K[P SFZ6 S[ 5}ZTF EFJ G D/JFG[ SFZ6[ U]6JTF GA/L ZFBJL
50[ K[P ßIFZ[ D[HZ l;D[g8GF EFJ 5}ZTF D/TF CMJFYL U]6JTF IMuI CMI K[P
VG[ :,[ADF\ R.C.C. sZL.gOM; SMgÊL8 l;D[g8f T[DH P.C.C. s%,[G SMÊL\8
l;D[g8fDF\ JF5ZL XSFI K[P
DLGL l;D[g8 V[SDMDF\ ULO8 VF8L"S,GM O,M ÝDF6DF\ JWFZ[ ZFBJM 50[
K[P SFZ6 S[ T[DF\ CZLOF. 56 JWFZ[ K[[ DF8[ 5[G4 0FIZL4 K+L4 lSRG4 5[GNFGL4
S[54 5FSL8 5;" B}A H VF5JF 50[ K[P ßIFZ[ D[HZ DF\ VMKF VF5[ TM 56 RF,[ K[P
DLGL l;D[g8 V[SDMGL l;D[g8 U|FdI lJ:TFZDF\ ÝDF6DF\ VMKL J5ZFI K[P
SFZ6 S[ T[ ,MSMGF DUHDF\ D[HZ l;D[g8GL V[S KF5 K[P ALH] DSFG S[ AF\WSFD
V[S H JBT AGFJJFG]\ CMI T[YL T[ ,MSM JWFZ[ VFU|C D[HZ l;D[g8GL ZFB[ K[P
DLGL l;D[g8DF\ DM8F EFU[ J[8 S[ V[S;.h I]lG8 CMTF GYL T[YL T[DF\ DF,
J[RJFG]\ YM0]\ ÝlTA\W H6FI K[P ßIFZ[ D[HZ l;D[g8DF\ AW] H J[RF6 SFIN[;Z
CMJFYL DFS["8L\U AFAT[ ;D:IF ZC[TL GYLP
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EFZTDF\ DLGL l;D[g8 V[SDM #5_ YL $__ V[SDM VFJ[,F K[P ßIFZ[
U]HZFTDF\ CF,DF\ *_ YL (_ V\NFH[4 ßIFZ[ ZFH:YFGDF\ 5_ YL &_ H[8,F AFSLGF
DwIÝN[XDF\ !_ YL !5 VG[ DCFZFQ8=DF\ 5 YL !_4 pTZÝN[XDF\ #5 YL $_4
lACFZDF\ !5 YL Z_ %,Fg8 VFJ[,F K[P SFxDLZDF\ Z_ YL #_4 lCDFR, ÝN[XDF\
Z_ YL Z5 %,Fg8 VF5J[,F K[P
B.I.S. V[8,[ S[ l;D[g8 DF\ I.S.I. DFSM" B}A H H~ZL K[P CJ[ T[ B.I.S. saI}ZM
VMO .g0LIG :8Fg00"f lN<CLYL GÞL SZ[, K[P T[GF WMZ6M D]HA VD]S ÝM0S8DF\
T[ OZÒIFT SZJFDF\ VFJ[ K[P
I.S.I. DFS" ,[JF ;F{ ÝYD B.I.S. DF\ VZÒ SZJL 50[ K[P VZÒ 5KL
,[AMZ[8ZL .g:8]=D[g8 VG[ %,Fg8 DXLGZL GL lJlh8 SZJFDF\ VFJ[ K[P 5KL AW]\
AZFAZ  CMI TM ;[d5, 0=M SZ[ K[P VG[ T[ ;[d5, D]\A.4 lN<,L4 .gNMZ H[JL ,[ADF\
8[:8 DF8[ DMS,JFDF\ VFJ[ K[P 5KL ;[d5, 5F; YIF 5KL C.M.L.NO. s;8L"OLS[8
DFS" ,F.;g; G\AZf VF5JFDF\ VFJ[ K[P VG[ T[ NZ[S l;D[g8GL A[U 5Z K5FJJF
OZÒIFT K[P VF ZLT[ A[U 5Z I.S.I. DFS" VFJL ÔI K[P GJF :Y5FTF DLGL V[SDMG[
5FS] ,F.;g; G D/[ tIFZ ;]WL V[0MS 5ZDLXG D/[ K[P VG[ T[ DF,G]\ J[RF6 SZL
XS[ K[P I.S.I. DF8[ NZ K DF;[ DFS["8 ;[d5, ,[JFDF\ VFJ[ K[P VG[ JQF"DF\ V[S JBT
T[GL lJlh8 SZJFDF\ VFJ[ K[P H[ V\U[ D.P. äFZF lGIT OL EZJFGL CMI K[P I.S.I.
8[:8L\U A[\S $_#! VG[ $_#Z S[DLS, VG[ OLÒS, ÝDF6[ 8[:8 SZJFDF\ VFJ[ K[P
I.S.I. GL DFgITF ÝDF6[ 53 Grade, 43 Grade O.P.C. GL DFgITF ÝDF6[ VF5[
K[P CF, ## U|[0GL l;D[g8 DLGL V[SDM DF8[ IMuI U]6J¿F G CMJFYL ZN SZ[,
K[P 5Z\T] 5# U|[0 VG[ $# U|[0 CF,DF\ RF,] H K[P
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## U|[0 DF8[ IS NO. 269
$# U|[0 DF8[ IS NO. 8112
5# U|[0 DF8[ IS NO. 12269
p5ZMST G\AZGF SM0 GÞL SZJFDF\ VFJ[, K[P T[ D]HA C.M.L. G\AZ
VF5JFDF\ VFJ[ K[P
ZÒ:8Z s,[A DF8[GFf[ [[ [[ [[ [
!P ÝM0SXG ZÒ:8Z
ZP A[U J[.8 ZÒ:8Z
#P CFJZ,L 8[:8L\U ZÒ:8Z
$P l;D[g8 S[DLS, ZÒ:8Z
5P 5[lS\U S[DLS, ZÒ:8Z
&P ZMD8LZLI, ZÒ:8Z
*P lS,L\SZ 8[:8L\U ZÒ:8Z
(P .g:8]=D[g8 O[A|LS[XG ZÒ:8Z
(P! ÝMJL\U ZL\U sC.S.T.f
(PZ 8[SMDL8Z sJF.A|[8L\Uf
(P# ;O["; S[,LA[; ZÒ:8Z
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p5ZMST ZÒ:8ZMDF\ H]NF H]NF ÝSFZGL DFlCTL p5ZMST ZÒ:8ZDF\ ,BJFDF\
VFJ[ K[P VG[ I.S.I JLlh8 NZlDIFG AWF H T{IFZ ZFBJFDF\ VFJ[ K[P T[G[ VFWFZ[
,F.;g; ZLgI] SZL VF5[ K[P
p5ZMST A\G[ ÝSFZGF SI]ADM<0 8[:8L\U SZJFDF\ VFJ[ K[P
8F.D ;[8L\U[ \[ \[ \[ \
B.I.S. GF lGID D]HA .GL;LI,4 #_ DLGL8 YL VMK] G CMJ]\ Ô[.V[ VG[
OF.G, &__ DLGL8 YL p5ZG]\ G CMJ]\ Ô[.V[P !_ S,FS[ OF.G, ;[8L\U YJ]\
Ô[.V[P
L.C. DM<0 s,LR[T,LIZ DM<0f[[[ [
l;D[g8DF\ V[S;5Fg;G Ô[JF VF DM<0 J5ZFI V[8,[ !_ MM YL JWFZ[
G CMJ]\ Ô[.V[P l;D[g8 ÔDLUIF 5KL lTZF0 50JFGL lÊIF V[ sV[É;5Fg;Gf
SC[JFI  K[P
VM8M S,A
VF DM<0 56 V[S;5Fg;G Ô[JF DF8[ J5ZFI K[P _P(_ YL p5Z G YJF
Ô[.V[P
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SI]A DM<0]]] ]
:8=[gY Ô[JF DF8[GM DM<0
5# U|[0DF\ # lNJ; v Z*P__ MPA
5# U|[0DF\ * lNJ; v #*P__ MPA
5# U|[0DF\ Z( lNJ; v 5#P__ MPA
$# U|[0DF\ # lNJ; v Z#P__ MPA
$# U|[0DF\ * lNJ; v ##P__ MPA
$# U|[0DF\ Z( lNJ; v $#P__ MPA
p5ZMST :8=[gY JF/L l;D[g8 CMJL Ô[.V[ T[GF SZTF VMKL :8=[gY D/[ TM B.I.S.
DFgI ZFBTF GYLP VG[ ;[d5, O[, U6FI K[P T[ V\U[ OZL ÝM;LHZ SZJL 50[ K[P
:5[XLOLS ;ZO[;[ [[ [[ [[ [
l;D[g8GL V[ZLIF NXF"J[ K[P JWFZ[DF\ JWFZ[ ;O["; CMI TM T[ ;FZL l;D[g8
U6FI K[P l;D[g8GL AFZLSF. V[8,[ S[ AFZLS ;FDFgI ZLT[ 5# U|[0DF\ #___ YL
$___ G]\ DF5 CMJ]\ Ô[.V[P H[ DLGL V[SDM DF8[ ;FZL U6FIP DLGL V[SDDF\
;FDFgI ZLT[ #(__ CM2 H[ OF.G G[; TZLS[ VM/BFI K[P V[8,[ S[ l;D[g8DF\ Ô0F
S6M CMJF Ô[.V[ GlCP 36L l;D[g8DF\ OF.G VMKL CMI TM T[ AFZLS YTL GYL
U|FCS TZOYL T[DGL OlZIFN VFJ[ K[P
42
!P!! VM0L"GZL 5M8",[g0 l;D[g8 " " [ [" " [ [" " [ [" " [ [ (OPC) pt5FNG
ÝlÊIF VG[ p5IF[U[ [[ [[ [[ [
l;D[g8 JF:TJDF\ V[S V[S V[J]\ ZF;FIl6S R}6" K[ H[ 5F6LDF\ E[/JJFYL
5NFYF"[G[ DHA]TLYL Ô[0L N[JFGL TFSFT ZFB[ K[P l;D[g8GF D]bI TtJF[ K[ S[l<XID4
l;l,SF[G4 V[<I]lDGF VG[ VFIZG VF[É;F.0P ;LD[g8 pt5FNGDF\ D]bItJ[ +6
ÝSFZGF\ SFRF DF, CF[I K[P !f ,F.D:8F[G Zf ;L,LSF #f S,[P V[S ;]lGl`RT
VG]5FTDF\ SFRF DF, lDz6 SZL 5KL JF8LG[ E[/JFI K[P VF lDz6G[ 14000 C
YL 15000 C H[8,F p\RF TF5DFG[ UZD EõLDF\ 5SJJFDF\ VFJ[ K[ VF p\RF
TF5DFGG[ ,.G[ GF[0–]<; sGFGL GFGL UF\9F[fDF\ AN,[ K[P H[G[ lÉ,\SZ SC[ K[P CJ[
VF lÉ,\SZG[ 9\0] SZJFDF\ VFJ[ K[ VG[ 2% YL 5% lH%;DGL ;FY[ B}A H AFZLS
JF8JFDF\ VFJ[ K[P VF AFZLS R}6"G[ VF[l0"GZL 5F[8",{\0 l;D[g8 (OPC) SC[ K[P
VF[0L"GZL 5F[8",[g0 l;D[g8 EFZTGF\ (_@ YL (5@ AF\WSFDF[ VF[0L"GZL
5F[8",[g0 l;D[g8YL YFI K[P
——TF[ VF5 56 VFHYL ;F[,L0 VF[0L"GZL 5F[8",[g0 l;D[g8 JF5ZJFGF VFU|CL AGF[P˜˜
;lÊI l;l,SF VG[ ZF;FIl6S ÝlÊIFGL ÝlTS}/TF CJFDFG VG[ HDLGGL
l:YlTDF\ ZÙ6 VF5[ K[P T[ 5IF"JZ6G[ VG]S]/ l;D[g8 K[P T[GL VFUJL 5IF"JZ6
;FY[GL VG]S}/TF T[G[ DHA]T VG[ 8SFp l;D[g8 AGFJ[ K[P
:,[A4 ALD TYF S[F,DDF\ VG[ VgI VFZP;LP;LP AF\WSFDDF\ JF5ZL XSFI K[P
ZF;F;Il6S ÝlÊIF NZlDIFG lGI\l+T DF+FDF\ UZDL pt5gG YJFYL E[H
JW] ;DI ;RJF. ZC[ K[P H[ AF\WSFDG[ lTZF0 ÝlTZF[WS AGFJ[ K[P
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;lÊI VF[0L"GZL 5F[8",[g0GF ,LW[ SF[\ÊL8 VG[ DF[8F"ZG[ ;3G VG[ VÝJ[XXL,
AGFJ[ K[P VFZP;LP;LPDF\ ÙFZ4 E[H4 VF<S,LGF ÝJ[XG[ V8SFJL ;/LIFG[ SF8
ÝlTZF[WS AGFJ[ K[P VF SF[\ÊL8G[ BJFT]\ ZF[S[ K[P T[ R}GFG[ ACFZ VFJTF[ V8SFJL
AF\WSFDDF\ ,LS[H 38F0[ K[ VFYL AF\WSFD ,F\AF ;DI ;]WL V0LBD ZC[ K[P
;[8ÄU 8F.D V[ l;D[g8GF[ DCÀJGF[ U]6WD" K[P H[ NXF"J[ K[ S[ l;D[g8G]\
lDz6 ÔDJFDF\ S[8,F[ ;DI ,FUX[ ——;F[,L0 l;D[g8˜˜G]\ 5lZÙ6 VTI\T RF[Þ;F.
5}J"S YT]\ CF[JFYL ;DI VG[ kT]G[ VG]~5 Y.G[ ÔDL ÔI K[P
——;F[,L0 l;D[g8˜˜DF\ JF5ZJFDF\ VFJT]\ ZF[vD8LZLI, TYF prRU]6JTF EIF"
5lZÙ6GF ;DgJIYL VF5G[ C\D[XF ;F[,L0 l;D[g8DF\ SF[dÝ[;LJ :8=[gY D/X[P
ISI GF DF5;Z VG];FZGL OF.GG[XG[ SFZ6[ ;F[,L0 l;D[g8G[ SFZ6[ D/
T]\ 3Î lDz6P
SF[dÝ[;LJ :8=[gYG[ ,LW[ lÝlDID ÉJF[,L8L D/[ K[P
,UEU * lNJ;DF\ H Z( lNJ;GL SF[dÝ[;LJ :8=[gY ÝF%T YFI K[P
l;D[g8 V[ V[S S[DLS, VSFA"lGS 5FJ0Z K[ T[DF\ D]bItJ[ S[l<XID4
l;,LSF[G4 V[<I]DLGF TYF VFIG" VF[É;F.0Ÿ; CF[I K[ l;D[g8GF pt5FNGDF\ D]bItJ[
A[ ÝSFZGF[ SFRF[ DF, JF5ZJFDF\ VFJ[ K[P
!f S[<S[ZLI; o H[DF\ Sl<XID s,F.DG]\f 5]QS/ ÝDF6DF\ CF[I K[P H[DS[
,F.D:8F[G TYF RFS[P
Zf V[U|[,[;LIZ o H[DF\ ;L,LSF4 V[<IDLGF TYF DF8LP
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p5Z NXF"J[, SFRF DF,G[ IF[uI ÝDF6DF\ AFZLS N/JFDF\ VFJ[ K[P VG[ T[G[
!5__ YL !*__ ;[P pQ6TF5DFGDF\ lÉ,GDF\ VFJ[ K[P VF lÉ,GDF\YL GLS/TF\
DF,G[ lÉ,\SZ SC[ K[P VG[ lÉ,\SZGL ;FY[ Ò%;D lDz6 SZL VF l;D[g8G[ VF[0L"GZL
5F[8",[g0 l;D[g8 SC[JFDF\ VFJ[ K[P
——;F[,L0 l;D[g8˜˜ (OPC) V[ lD0,[g0 SF[gÊ[8 ÝF[P l,PG]\ pt5FNG K[ H[ VtI\T
RF[Þ;F. 5}J"S TYF VFW]lGS 8[SŸGF[,F[Ò WZFJTF Sd5,L8 SF[d%I]8ZF.h %,Fg8DF\
AGFJ[, l;D[g8 K[P ——;F[,L0 l;D[g8˜˜ (OPC) V[ IS 122391987 GF\ ISI GF\
DF5N\0F[G[ VG];Z[ K[P
——;F[,L0 l;D[g8˜˜ (OPC) V[ prRU]6JTFGL BF+L VF5[ K[P 8SFp VG[
;,FDT AF\WSFD DF8[ BF; U|[0GL lÝlDID ÉJF[,L8LJF/L ;F[,L0 l;D[g8 AGFJJFDF\
VFJ[ K[P
ISI GF\ DF5;Z VG];FZGL OF.GG[XG[ SFZ6[ ;F[,L0 l;D[g8G[ SFZ6[ D/
T]\ 3Î lDz6P
V[S;5FG;G G CF[JFYL TLZF0F[ 50TL GYLP
SF[dÝ[;LJ :8=[gYG[ ,LW[ lÝlDID ÉJF[,L8L D/[ K[P
,EUU * lNJ;DF\ H Z( lNJ;GL SF[dÝ[;LJ :8=[gY ÝF%T YFI K[P
ISI GF\ DF5N\0 VG];FZGL VFSQF"S A[UDF\ 5[lS\U SZ[, CF[JFYL ;F[,L0
l;D[g8 ;]ZÙLT ZC[ K[P 5}T] JHG D/L ZC[ K[P
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!P!Z l;D[g8GF[ VFNX" J5ZFX[ [ "[ [ "[ [ "[ [ "
DLGL l;D[g8GF[ ;FDFgITo p5IF[U S[ J5ZFX GLR[ D]HAGL lGDF"6
ÝlÊIFVF[DF\ YFI K[P
l;D[g8 TYF SF[\lÊ8GL 5F.5F[ VG[ YF\E,F AGFJJFDF\
AC]DF/L .DFZTF[GF\ lGDF"6DF\
R[S 0[DGF AF\WSFDDF\
DHA}T 5},F[GF\ lGDF"6DF\
Z[<J[v:,L5ZF[ AGFJJFDF\
lÝS:8 SF[\lÊ8DF\
D<8L5, lA<0ÄU pEL .DFZT
AWF H ÝSFZGF\ VFJ;LI IF[HGF SFIF"[ DF8[ H[JF S[ v %,ÄY4 R6TZ4
%,F:8Z4 8F.<; VG[ O,F[ZÄUGF SFD DF8[
;]\NZ %,F:8Z4 0SF[Z[8LJ SFD s;]\NZ V[,LJ[XG DF8[f
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!P!# lJlJW ÝSFZGF AF\WSFD NZlDIFG J5ZFXDF\\ \\ \\ \\ \
VFJTL J:T] TYF DF,v;FDU|LGL V\NFÒT H~lZIFT] | \] | \] | \] | \
8[A, G\P !P)[ \[ \[ \[ \
p5IF[U R6TZ VFZP;LP;LP %,F:8Z %,F:8Z O,F[JÄU
sACFZG]\f sV\NZG]\f
lJ:TFZ !__ 3GO]8 !__ RF[O]8 !__ RF[PO]8 !__ RF[PO]8 !__ RF[P O]8
;FDU|L
ç8F[ !Z__ v v v v
Z[TL s3PO]8f #5 !& !_ * *P5
:8L, slSPU|FPf vv !__ vv vv vv
U|L8 s3PO]8f vv !! vv vv !5
S5RL s3PO]8f v Z! v v v
l;D[g8 sY[,Lf # &P5 !PZ5 _! _#
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AF\WSFDGF Ù[+O/ ÝDF6[ DF,v;FDU|LGL V\NFÒT H~ZLIFT\ [ [ | \\ [ [ | \\ [ [ | \\ [ [ | \
8[A, G\P !P!_[ \[ \[ \[ \
Ù[+O/ RF[PDL8Z &_ (_ !__
lJ:TFZ &$5 (&_ !_*5
;DU|L
ç8F[ Z!___ Z(___ #5___
Z[TL s3PO]8f *5_ !___ !Z5_
:8L, slSPU|FPf *(_ !_$_ !#__
U|L8 s3PO]8f !!5 !5_ !)_
S5RL s3PO]8f ZZ5 #__ #5_
l;D[g8 sY[,Lf Z!_ Z(_ #5_
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SFDGF[ ÝSFZ[[[ [ l;D[g8 o Z[TLG]\ ÝDF6[ [ ] \[ [ ] \[ [ ] \[ [ ] \
!P DSFGGL V\NZG]\ %,F:8Z !o$
s!_ YL !Z DLPDLP Ô0F[f
ZP KTG]\ %,F;8Z !o#
#P DSFGGL ACFZG]\ %,F:8Z
!P ÝYD :TZ s!_ DLPDLP Ô0F[f !o$
ZP ALÔ[ :TZ ZA0L s* DLPDLP Ô0F[f !oZ
$P V[S ç8 s)ccf S[ ,[,FH[8,]\ Ô0[ R6TZ !o&
5P 50NL ç8 R6TZ !o$
SF[\lÊ8GL H~ZL TFSFT !__ !5_ Z__
slSPU|FPq;[DLPZf
DLÉ;RZG]\ ÝDF6 !o#o& !oZo$ !o!qZo#
Z[TLoS5RLo;LD[g8
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!P!$ 8[SlGS[[[[ , :5[;LlOS[XG[ [[ [[ [[ [
DLGL l;D[g8 %,Fg8DF\ l;D[g8 pt5FNG SZJF DF8[ BIS äFZF RF[Þ;
WFZFWF[Z6F[ GÞL SZJFDF\ VFJ[,F K[P VF[l0"GZL 5F[8",[g0 l;D[g8 (OPC) T{IFZ
SZJF DF8[ I.S.I. o !ZZ&) o !)(* D]HAGF EF{lTS 5ZLÙ6 DF8[GF DF5N\0 GLR[
D]HA K[P
8[A, G\P !P!![ \[ \[ \[ \
EF{lTS 5lZ1F6 DF8[GF DF5N\0{ [ \{ [ \{ [ \{ [ \
Particulars Requirements
as per IS : 12269
1987 Standard
A. Physical Tests
1. Fineness Min 255 (M2/Kg)
2. Soundness
(i) L.C. Expansion Max : 10 mm
3. compressive Strength
(i) 1-Day (Mpa) Not required
(ii) 3-Days (MPa) Min : 27 MPa
(iii) 7 - Days (MPa) Min : 37 MPa
(iv) 28 -Days (MPa) Min : 53 MPa
4. Setting Time
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(i) Intial Setting time (in minutes) Min. 30 minutes
(ii) Final setting time (in minutes) Max : 600 minutes
5. Temperature (0C) 27+C0
B Chemical Compositons
1. Loss on Ignition (% by mass) Max : 4.00%
2. Magnesia (Mg0) (%by mass) Max : 6.00%
3. Sulphur (So3) (%by mass) Max : 3.00%
4. Insoluble Residue (%by mass) Max : 3.00%
5. Lime Saturation Factior Bet 0.80 to 1.02
6. Alumina/Iron Oxide ratio Min : 0.66
7. Tricalcium Aluminate (C3A) ratio 8 to 10
!P!Z p5;\CFZ\\\ \
VF ÝYD ÝSZ6DF\ l;D[g8 VG[ l;D[g8 pnMU lJX[GL lJ:TFZ5}J"SGL
DFlCTL VF5JFDF\ VFJL K[P l;D[g8GF ÝSFZ BF; SZLG[ D[HZ l;D[g84 5M8",[g0
l;D[g8 l;D[g8GF A\WFZ6 lJX[GL ;DH}TL VF5JFDF\ VFJ[, K[P EFZTDF\ l;D[g8
pnMUGM lJSF; VG[ T[GF .lTCF;GL RRF" 56 SZ[, K[P EFZTDF\ VG[ U]HZFTDF\4
;F{ZFQ8=GF l;D[g8 pnMUDF\ IMUNFG lJX[GL RRF" 56 SZ[, K[P
DLGL l;D[g8 pnMU lJX[GL 56 DFlCTL VF5[, K[P H[DF\ pnMU DF8[ SFRM
DF, ÉIF ÝSFZGM CMI K[ T[ DF,GL ÝF%TL ÉIF\YL YFI K[ DLGL l;D[g8 pt5FNG
SZJFGL ;\5}6" ÝlÊIFGL DFlCTL 56 VF5[, K[P p5ZF\T l;D[g8 pnMU ;FY[ Ô[0FI[,
DCtJGF V\UM S[ 38SMGL 56 lJ:TFZ5}J"SGL ;DH}TL VF5[, K[P
ÝSZ6vZ
SFI"1FDTFGM bIF, VG[ T[G[ DF5JFGL lJlJW 5âlTVM" [ [ [" [ [ [" [ [ [" [ [ [
ZP! Ý:TFJGF
ZPZ SFI"1FDTF DF5JFGL 5âlTVM
ZP# U]6M¿Z lJ`,[QF6
ZP$ J,6 NXF"JTL 8SFJFZLVM
ZP5 ;Z[ZFX
ZP& F 5ZL1F6
ZP* p5;\CFZ
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ÝSZ6vZ
ZP! Ý:TFJGF o
ÝJT"DFG JFl6lßIS lJ`JDF\ jIF5FZvJFl6ßI VG[ W\WF pnMU 1F[+GM
lJlJWTF ;FY[ lJZF8 lJSF; Ô[JF D/[ K[P JFl6lßIS jIJ:YFGF VG[S lJW :J~5
lJS;L ZæF K[P lJZF8 SNGF VF{nMlUS V[SDMGL lJlJW ÝJ'lTVMG[ GF6FSLI
ÝJ'l¿4 pt5FNG ÝJ'l¿4 J[RF6 ÝJ'l¿4 J[RF6vJFl6lßIS ÝJ'l¿ ;\RF,SLI
lC;FAM T{IFZ SZL ZH} SZJFGL ÝJ'l¿ T[DH ;\RF,G JCLJ8L ÝJ'l¿ JU[Z[ ÝJ'l¿
H}YMDF\ JC[\RL XSFIP W\WFSLI ÝJ'l¿VMGF GF6FSLI T[DH VFlY"S 5F;FG[ GM\WJF
DF8[ GF6FSLI lC;FAL 5âlTGF l;âF\TM bIF,M4 :JLS'T DFgITFVM4 ÝYF4
Ý6F,LVMGM p5IMU SZLG[ W\WFDF\ YI[,F GF6F\SLI jIJCFZMGL GM\W J0[ GOFG]S;FG
BFT]\ VG[ 5FS]\ ;ZJ{I]\ T{IFZ SZJFDF\ VFJ[ K[P
W\WFSLI VFlY"S SDF6L SZJFGL XlÉT VG[ 5lZl:YTL Ô6JF DF8[ T[DH
T[JF EFlJ V\U[ H~ZL DFlCTL D[/JJF DF8[ GF6FSLI lC;FAM H~ZL AG[ K[P J[5FZ
VG[ GOFG]SXFG BFTF 5ZYL W\WFGF 5lZ6FD :J~5 GOFvG]S;FG Ô6L XSFI K[P
5FS]\ ;ZJ{I]\ W\WFGL VFlY"S l:YlTGM lRTFZ ZH} SZ[ K[P lC;FAMGL ;FY[ Ýl;â YTF
VC[JF, 5ZYL W\WFGL EFlJ ÝJ'l¿VM4 VFIMHG VG[ GLlT lJQFIS Ô6SFZL
D[/JL XSFI K[ VG[ W\WFG]\ ;DU| VFlY"S lR+ ¹lQ8UMRZ YFI K[P
JFlQF"S lC;FAMGF VFWFZ[ W\WFSLI V[SDGL SFI"1FDTFG]\ DF5 SF-L XSFI K[P
VF DF8[ JFlQF"S lC;FAMG[ RMÞ; GF6FSLI 5+SMDF\ T{IFZ SZJFDF\ VFJ[ K[P H[YL
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W\WFSLI V[SDGL VFlY"S SFDULZL4 ÝUlT 5lZl:YlT T[DH ;O/TFvlGQO/TF V\U[
DFlCTL D[/JL XSFIP
W\WFSLI V[SDGL SFI"1FDTF V[8,[ V[SDGL ;âZTF4 ÝJFlCTF4 GOFSFZSTF4
pt5FNSTF T[DH D}0L DF/BF ;\A\WL VFlY"S l:YlT V\U[GM T8:Y ;FRM VG[ ;\5}6"
VlEÝFI D[/JJMP
ZPZ SFI"1FDTF DF5JFGL 5âlT""" "
W\WFSLI V[SDGL SFI"1FDTFGM DF5 D[/JJF DF8[GL VG[S 5âl¿VM K[P
;\XMWS[ VlCIF SFI"1FDTFGM VeIF; SZJF DF8[ GF6F\SLI ¹lQ8SM6G[ wIFGDF\
ZFB[, K[P ;\XMWS äFZF DLGL pnMUGF 5;\N SZ[, V[SDMDF\ GF6F\SLI SFDULZL
SFI"1FDTF VG[ N[BFJG[ V;Z SZTF 5lZA/M S[JF K[P T[GM VeIF; SZJFGM ÝIF;
SZJFDF\ VFJ[, K[P
GF6F\SLI SFDULZL V[ ;J"U|FCL bIF, K[P H[DF\ GF6F\SLI TZ,TF VG[ T[GL
;FY[ ;\S/FI[, 5lZA/MGL VMKF JtTF V\X[ GF6F\SLI SFDULZL 5Z V;Z YFI K[P
T[YL ;\XMWS[ GF6F\SLI SFI"1FDTF DF5JFGM VG[ T[GM ;\A\W GOFSFZSTF ;FY[ S[JM
ZC[X[ T[ T5F;JFGM ÝItG SZ[, K[P
W\WFSLI V[SDGL SFI"1FDTFGM DF5 D[/JJF DF8[GL VG[S 5âlTVM K[P
H[DF\YL V[S 5âlT K[P U]6M¿Z lJ`,[QF6P
U]6M¿Z lJ`,[QF6 V[S ÝRl,T VUtIGL VG[ p5IMUL 5âlT K[ H[GF
DFwIDYL W\WFSLI V[SDGL GOFSFZSTF4 ;âZTF4 D}0LGF p5IMU VG[ J/TZ ZMS0
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ÝFJlCTF T[DH GF6FSLI l:YlTDF\ O[ZOFZM VG[ V[S\NZ W\WFSLI 5lZl:YlT VG[
SFI"1FDTF lJX[ lJUTJFZ lJ`,[QF6I]ÉT4 VFlY"S 5lZl:YlT lG6F"IS DFlCTL ;FY[
VtI\T ;Z/ :J~5[ ZH} SZL XSFIP
ZP# U]6M¿Z lJ`,[QF6] [] [] [] [
lC;FAL AFATMG[ VFWFZ[ ZH} YI[, lJlJW lC;FAL 5NMGL IMuI VG[
;\A\lWT UM9J6LG[ VFWFZ[ lC;FAMG]\ lJ`,[QF6 SZJF DF8[G]\ V[S VUtIG]\ ;FWG
U]6M¿ZM K[ VG[ VF ;FWGGM p5IMU SZLG[ lC;FAMG]\ lJ`,[QF6 SZJFGL V[S
ÝRl,T 5âlT VG[ ÝI]lÉT TZLS[ U]6M¿Z lJ`,[QF6 K[P
§ U]6M¿Z s]]] ] Ratiof
Hirgorani, Ramanatnans & Grawal H6FJ[ K[ S[4 "The Relationship
between the figurs expressed mathematically is called a ratio." ——U]6M¿Z
V[S VF\S0FGM ALÔ VF\S0F ;FY[GM UFl6lTS ZLT[ ;\bIF ;}RS ;\A\W ZH} SZ[ K[P˜˜
"Accounting Ratios are relationships expressed in mathematical
terms between figures which are connected with each other in some
manner."
-Dr. S. N. Maheshwari
U]6F[¿Z A[ UFl6lTS 5NFJl,G]\ lGNlX"T EFUO/ NXF"J[ K[P H[ A[ J:T]VF[GF\
SN4 DF54 HyYF S[ ZSD JrR[GF[ ;\A\W :YFl5T SZ[ K[P
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U]6F[¿Z JF:TJDF\ V[S VJIJ K[ H[ U6TZL5}6" ;\A\W ;}RJTF SF[.56 A[
U6TZL DF8[GF\ V\X (Numerator) VG[ K[N (Denominatoer) GF 5lZ6FDG[ ZH}
SZ[ K[P ;FDFgI ZLT[ U]6F[¿ZG[ ÝDF6GF\ :J~5[ H[D S[ 2:1 VYJF 8SFJFZL S[
XTDFG :J~5[ H[D S[ RF[bBF GOFGF[ NZ 20% VYJF U]6F\SGF :J~5[ H[D S[ :8F[S
R,G NZ 8, V[8,[ S[ JQF"DF\ :8F[SGF[ éY,F[ sO[ZAN,Lf 8 JBT YFI K[4 T[ ZLT[
ÝJ'l¿GL ZH}VFT S[ VlEjIlÉT NXF"J[ K[P
§ lC;FAL U]6M¿Z s]]] ] Accounting Ratiof
——GF6F\SLI VC[JF,MGL A[ lC;FALvVF\S0FSLI lJUTMG]\ UFl6lTS ZLT[
RMÞ; lC;FAL ;\A\W ;}RJFT]\ ÝDF64 8SFJFZL S[ U]6F\S :J~5 V[8,[ lC;FAL
U]6MTZP˜˜
GF6FSLI VC[JF, ~5 lC;FAL5+SMGL A[ lJUTM JrR[GL T],GF jIÉT
SZTF VF\TZ;\A\WM H[GM RMÞ; lC;FAL VY" GLS/L ZC[ T[G[ lC;FAL U]6MTZ TZLS[
VM/BJFDF\ VFJ[ K[P
H[P A[ÎLGF D\TjI D]HA "The term Accounting Ratio is used to
desribe significant relationship which exist between figures show in
balancesheet, in a profit and Account in a Budgetary control system or
in any other part of the Accounting organisation.
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§ U]6M¿Z lJ`,[QF6s] [] [] [] [ Radio Analysisf
GF6FSLI 5+SMGF\ lJ`,[QF6 VG[ lJJ[RG DF8[ U]6M¿Z lJ`,[QF6GM
p5IMU ACM/F ÝDF6DF\ YFI K[P lC;FAMGF\ lJ`,[QF6 VG[ lJJ[RG DF8[ U]6M¿Z
lJ`,[QF6GM p5IMU SZTF\ 5C[,F T[GF VY" VG[ :J~5YL 5lZlRT Y.V[P
VY" o" "" "
.P;P !)_)DF\ zL V,[ShF\0Z JM,[ ;F{ÝYD U]6M¿Z lJ`,[QF6GL
5âlT:TZLI ;]lJSl;T ;\ZRGF ZH} SZ[,P U]6M¿Z lJ`,[QF6 SZJF DF8[G ;F{ ÝYD
GF6F\SLI VC[JF, ~5 5+SMDF\YL IMuI U6TZLG[ VFWFZ[ RMÞ; lC;FAL 5NM
GÞL SZJFDF\ VFJ[ K[P T[GF äFZF UFl6lTS U6TZL J0[ lC;FAL U]6M¿Z U6JFDF\
VFJ[ K[P VG[ T[GM p5IMU SZLG[ lC;FAMG]\ lJ`,[QF6vlJJ[RG SZL V[G[ VFWFZ[
EFlJvlG6"ILSZ6 SFI" lG5ÔJJDF\ VFJ[ K[P T[YL V[D SCL XSFI S[4
"Ratio Analysis implies the process of computing determinating
and presenting the relationship of items and groups of items of financial
statemants."
——U]6M¿ZMGL DNN J0[ GF6FSLI 5+SMG]\ 5'YÞZ6 SZJFGL ÝlÊIFG[] [ ] \ ' [] [ ] \ ' [] [ ] \ ' [] [ ] \ ' [
U]6MTZ lJ`,[QF6 SCL XSFIP˜˜ ] [] [] [] [ U]6M¿Z lJ`,[QF6DF\ GF6FSLI 5+SMDF\GL SM.
56 A[ lC;FAL lJUTM 5ZYL U]6M¿Z U6L4 5'YÞZ6 SZL4 ;ZBFD6L SZL4 EFlJ
5lZl:YlTG]\ VF,[BG SZJFDF\ VFJ[ K[P VG[ JT"DFG 5lZl:YlTT VG[ EFlJ VFlY"S
5lZl:YlT V\\U[ lJJ[RG SZJFDF\ VFJ[ K[P
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U]6M¿Z lJ`,[QF6G]\ :J~5 o] [ ] \] [ ] \] [ ] \] [ ] \
U]6M¿Z lJ`,[QF6GL DNN J0[ GF6F\SLI 5+SMG]\ lJ`,[QF6 VG[ lJJ[RG
Y. XS[ K[P T[YL T[ GF6FSLI lJ`,[QF6G]\ V[S ;FWG K[4 5Z\T] VF ;FWG GF6FSLI
5+SMDF\ ZH} YI[,L lC;FAL lJUTM 5Z VFWFZ ZFB[ K[P U]6M¿Z lJ`,[QF6GF V[S
EFU~5[ U6JFDF\ VFJTF U]6MTZ DF8[ GF6FSLI 5+SMDF\YL H[ lC;FAL lJUTM
sVF\S0FVMf D[/JJFDF\ VFJ[ K[ T[ lC;FAL lJUTM GF6FSLI 5+SMDF\  H[ C[T]
VG];FZ H[ ¹lQ8lA\N]YL VG[ H[ :J~5[ GM\WFI[, CMI T[GL UF- V;Z U]6MTZ
lJ`,[QF6 5Z 56 YFI K[P VF ZLT[ ;DU| U]6M¿Z lJ`,[QF6 GF6F\SLI 5+SMDF\
ZH} YI[,L lC;FAL lJUTMGF :J~5 5Z lGE"Z K[P
U]6M¿Z lJ`,[QF6DF\ SM. V[S RMÞ; VG[ DIF"lNT lJ`,[QF6 DF8[ SM. 56
U]6M¿ZGM p5IMU SZJFG[ AN,[ H]NF H]NF ;\A\lWT U]6M¿ZMGF ;\I]ÉT H}YGM
p5IMU 56 VFJxIS AG[ K[P VF ;\I]ÉT U]6M¿Z H}Y lG5HS ;\I]ÉT VF\TZ;\A\WLI
lDz V;ZG[ wIFGDF\ ,.G[ lJ`,[QF6 VG[ lJJ[RG JW] pHDF/] VG[ B],F;FNX"S
AGL XS[ K[P NFPTP W\WFSLI V[SDGL N[JF R}SJFGL ;âZTF VG[ ÝJFlCTFG]\ lJ`,[QF6
VG[ lJJ[RG SZJF DF8[ RF,]\ U]6M¿Z p5ZF\T N[JFNFZ U]6M¿Z4 V[l;0 S;M8L
U]6M¿Z4 ,[6NFZGM U]6MTZ VG[ :8MS éY,FGM U]6MTZvVFD VF U]6M¿ZGF
;\I]ÉT H}YGM p5IMU SZJM Ô[.V[P
U]6M¿Z lJ`,[QF6GF V[S EFU TZLS[ U6JFDF\ VFJ[, H]NF H]NF U]6M¿ZM
DF+ 5lZ6FD H6FJ[ K[P NFPTP ZMSFI[,L D}0L ~P $4__4___ CMI VG[ SM. V[S
lC;FAL JQF"GF V\T[ ;\RF,SLI SFI"1FDTFGL VlEjIlST SZTM GOM ~P $_4___
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GÞL YIM CMI TM ZMSI[,L D}0L 5Z J/TZGM NZ !_@ K[ V[8,]\ H 5lZ6FD4
ZMSFI[,L D}0L 5Z J/TFZGF NZGM U]6M¿Z NXF"JX[P XF DF8[ VG[ ÉIF\ SFZ6M;Z
!_@ H J/TZ D/[ K[4 T[ V\U[GL DFlCTL D[/JJF DF8[ VgI ;\A\WS U]6M¿Z H}YG[
56 wIFGDF\ ,[J]\ 50X[P VF U]6M¿Z H}YGL ;\I]ÉT lDz V;ZGL S1FF VG[ VgI
AFATM GÞL SZJF DF8[ lJ`,[QFSGF C[T]VM4 ¹lQ8lA\N]VM4 lJ`,[QF6 SZJFGL
jIlÉTGL B}ALVM BFDLVM T[DH SF{X<I 56 EFU EHJ[ K[P
U]6M¿Z äFZF lJ`,[QF6 SZJFGL ÝlÊIFDF\ T],GF SZJFGF\ 5U,F\ DF8[
lJ`J;GLI ÝDFl6T U]6M¿Z sVFNX" ÝDF6f V[8,[ S[ ——:Y5FI[, DF5N\0˜˜GL 56
VFJxISTF ZC[ K[P lJ`,[QFS[ VF ÝDFl6T U]6M¿ZM ;FY[ U6FI[, U]6M¿ZMG[
;ZBFJLG[ lJR,GMGF\ SFZ6M4 V;ZM VG[ pNŸEJGFZL 5lZl:YlTGL D],J6L
SZJFGL CMI K[P VF ZLT[ U]6M¿Z lJ`,[QF6GF :J~5 T],GFtDSTFG]\ TtJ 56
ZC[,]\ K[P
U]6M¿Z lJ`,[QF6 H]NF H]NF TAÞFVMGF ;D}lRT ;D}CGF SFZ6[ V[S ;DU|
ÝlÊIF TZLS[G]\ :J~5 56 WZFJ[ K[P U]6M¿Z lJ`,[QF6GL ;DU| ÝlÊIFG[ GLR[GF
RFZ TAÞFVMDF\ JC[\RL XSFI o
!P lJ`,[QF6 VG[ lJJ[RG DF8[ VFJxIS U]6M¿ZM U6JF DF8[ GF6FSLI
5+SMGL VG]S}/ :J~5DF\ séEF :J~5DF JU[Z[f UM9J6L SZJLP
ZP U]6M¿ZGF lJS;FJJFDF\ VFJ[, H]NF H]NF JUL"SZ6MGF ;\NE"DF\
U]6M¿ZGL U6TZL SZJLP
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#P U6FI[,F U]6M¿ZMGL jIlÉTUT VG[ ;\I]ÉT lDz V;ZM T[DH VgI
lC;FAL AFATM wIFGDF\ ,. JT"DFG GOSFZSTF4 ;âZTF VG[ VFlY"S l:YlTG]\
lJ`,[QF6 VG[ lJJ[RG SZJ]\ T[DH EFlJ J,6M VG[ pNŸEJGFZ EFlJ J/F\SM
TFZJJFP
$P VF EFlJ J,6M VG[ VFJGFZ EFlJ J/F\SM JU[Z[ wIFGDF\ ,.
EFlJ ;DU| VFlY"S 5lZl:YlTG]\ XÉI :5Q8 VF,[BG SZJ]\P
$P lC;FAL U]6M¿ZMG]\ JUL"SZ6 sÝSFZMGL IFNL VG[] ] \ " [] ] \ " [] ] \ " [] ] \ " [
;DH}TLf}}} }
V,U V,U C[T]VM VG[ SFDULZL T[DH lJlJW VFWFZM wIFGDF\ ,[TF
lC;FAL U]6M¿ZMGF\ lJlJW ÝSFZMG[ GLR[GF SMQ8SDF\ JUL"S'T XSL XSFIP
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A. Ý6Fl,UT JUL"SZ6 o" "" "
VF ÝSFZGF\ JUL"SZ6 VG];FZ lC;FAL U]6M¿ZMG[ GF6F\FSLI 5+SMGF
VFWFZ[ +6 JU"DF\ JC[\RJFDF\ VFJ[ K[P
!P GOFG]S;FG BFTFGF\ U]6M¿ZM o] \ ]] \ ]] \ ]] \ ]
ßIFZ[ GOFG]SXFG BFTFGF\ V[S VF\S0FG[ GOFG]S;FG BFTFGF ALÔ VF\S0F
;FY[ U]6M¿Z :J~5[ ZH} SZJFDF\ VFJ[ tIFZ[ T[G[ GOFG]S;FG BFTFGM U]6M¿Z
SC[JFDF\ VFJ[ K[P VFJF U]6M¿ZGL IFNL GLR[ D]HA K[P
!P SFRF GOFGM U]6M¿Z
ZP RMbBF GOFGM U]6M¿Z
#P ;\RF,G U]6M¿Z
$P BR" U]6M¿Z
5P :8MS U]6M¿Z VYJF :8MS R,GNFZ
ZP 5FSF ;ZJ{IFGF U]6M¿ZM o{ ]{ ]{ ]{ ]
&P RF,] U]6M¿Z
*P ÝJFCL U]6M¿Z
(P V[l;0 S;M8L U]6M¿Z VYJF h05L U]6M¿Z
)P DFl,SL U]6M¿Z sS], lD,STMGF VFWFZ[ TYF S], N[JFGF\ VFWFZ[f
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!_P SFIDL D}0LvlD,ST U]6M¿Z s,F\AF UF/FGF E\0M/ ;FD[ SFIDL lD,STMGM
U]6M¿Zf
!!P VGFDT VG[ D}0LGM U]6M¿Z
!ZP lD,ST VG[ U]6M¿Z
!#P N[JF\ VG[ DFl,SL E\0M/GM U]6M¿Z sN[JF\ v .lSJ8L U]6M¿Zf
!$P lUIZ VYJF lUIZL\U U]6M¿Z
#P lDz VYJF GPG]\P BFTFGF VG[ 5FP;P GF ;\I]ÉT U]6M¿ZM o] \ [ \ ] ]] \ [ \ ] ]] \ [ \ ] ]] \ [ \ ] ]
!5P ZMSFI[,L D}0L 5Z J/TZGM NZ
!&P X[ZCM<0ZMGF\ E\0M/ 5Z J/TZGM NZ
!*P VMl0"GZL X[ZD}0L 5Z l0lJ0g0GM NZ
!(P ,[6NFZMGM U]6M¿Z VYJF ,[6NFZ R,GNZ S[ éY,M
!)P N[JFNFZMGM U]6M¿ZS VYJF N[JFNFZ R,GNZ S[ éY,M
Z_P S], lD,STMGM éY,M S[ R,G NZ
Z!P l:YZ VYJF SFIDL lD,STMGM éY,M S[ R,GNFZ
ZZP RF,]\ lD,STMGM éY,M VYJF R,GNFZ
Z#P N[JF\ R]SJ6L XlÉT VYJF N[JF R]SJ6L VFJZ6 U]6M¿Z
Z$P jIFH VFJZ6 U]6M¿Z
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Z5P S], lD,STM 5Z J/TZGM NZ
Z&P X[ZNL9 SDF6LGM NZ sEPSf
Z*P X[ZNL9 l0lJ0g0 NZ sDPSf
Z(P l0lJ0g0 R]SJ6L U]6M¿ZsDPRf
B. p5IMUSTF" 51F VFWFlZT JUL"SZ6 o" "" "" "" "
S\5GL ;FY[ ;\S/FI[, H]NF H]NF 51FSFZM 5MTFGF VFUJF C[T]VM VG[
¹lQ8lA\N]VM GHZ ;D1F ZFBL H[ H[ U]6M¿ZMGM p5IMU SZ[ K[P T[ U]6M¿ZMG]\
p5IMUSTF" 51FMGF VFWFZ[ YT]\ JUL"SZ6 GLR[ D]HA NXF"JL XSFIP
!P ;\RF,S JU" DF8[GF U]6M¿ZM o \ " [ ]\ " [ ]\ " [ ]\ " [ ] ;\RF,SLI SFDULZL AÔJJFDF\
VG[ ;\RF,SLI SFDULZLGF D}<IF\SGDF\ H[ U]6M¿ZMGM p5IMU SZJFDF\ VFJ[ T[G[
;\RF,S JU" DF8[GF U]6M¿ZM SC[JFDF\ VFJ[ K[P NFPTP ZMSFI[,L D}0L 5Z J/TZGM
NZ4 :8MS éY,M4 N[JFNFZ U]6M¿Z4 S], lD,STM 5Z J/TZGM U]6M¿Z4 ;\RF,GGM
U]6M¿Z JU[Z[P
ZP ,[6NFZMvGF6F\ WLZGFZFVM DF8[GF U]6M¿ZM o [ \ [ ][ \ [ ][ \ [ ][ \ [ ] ,[6NFZM VG[
GF6F\ WLZGFZ JU" 5MTFGF\ ,[6F\GL ;âZTF s;,FDTLf TYF ,[6F\GL ZSD D/L ZC[
T[JL ÝJFlCTFq;âZTF S\5GL WZFJ[ K[ S[ S[D T[ RSF;JF DF8[ H[ U]6M¿ZMGM
p5IMU SZ[ T[G[ ,[6NFZMvGF6F\ WLZGFZFVM DF8[GF\ U]6M¿ZM SC[JFDF\ VFJ[ K[P
NFPTP RF,] U]6M¿Z4 V[l;0 S;M8L U]6M¿Z4 S], lD,ST N[JF\ U]6M¿Z4 ,[6NFZ
U]6M¿Z4 :8MS éY,M SZ[ K[P
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#P X[ZCM<0ZM DF8[GF U]6M¿ZM o [ [ ][ [ ][ [ ][ [ ] X[ZCM<0ZM S\5GLDF\ 5MTFGL D}0L4
S], E\0M/M4 l0lJ0g0 R]SJ6L JU[Z[ V\U[GL GF6FSLI 5lZl:YlT Ô6JF pt;]S CMI
K[P VF DF8[ T[VM X[ZNL9 SDF6LGM NZ4 lUIlZ\U U]6M¿Z4 DFl,SLE\0M/ 5Z
J/TZGM U]6M¿Z4 l0lJ0g0 R]SJ6LGM NZ JU[Z[ U]6M¿ZGL U6FTZL SZ[ K[P
C. lC;FAL ¹lQ8V[ DCtJGL lJUTMG[ VFWFZ[ JUL"SZ6 o[ [ [ "[ [ [ "[ [ [ "[ [ [ "
lC;FAL ¹lQ8 VG];FZ DCtJGL lJUTMG[ wIFGDF\ ,.G[ YT]\ JUL"SZ6 GLR[
D]HA NXF"[JL XSFIP
!P SDF6LGM U]6M¿ZM o ] ]] ] H[DF\ SFRF GOFGM4 RMbBF GOFGM4 ZMSFI[,L
D}0L 5Z J/TZGM NZ4 X[ZNL9 SDF6LGM NZ4 SDF6LGF E\0M/ 5Z J/TZGM NZ
JU[Z[ U]6M¿ZM U6JFDF\ VFJ[ K[P
ZP D}0LDF/BFGF U]6M¿ZM o } ]} ]} ]} ] H[DF\ N[JF\ VG[ DFl,SLGF\ E\0M/M VG[
H]NF H]NF ÝSFZGL D}0L JrR[GF ÝDF6G[ wIFGDF\ ,. U]6M¿ZM GÞL SZJFDF\ VFJ[
K[P H[JF S[ DFl,SL U]6M¿Z4 lUIlZ\U U]6M¿Z4 N[JF\v.lÉJ8L U]6M¿Z JU[Z[P
#P ;âZTFGF U]6M¿ZM o ] ]] ] H[DF\ RF,]\ U]6M¿Z4 ÝJFlCTFGM U]6M¿Z4
N[JFNFZ U]6M¿Z4 ,[6NFZ U]6M¿Z JU[Z[ U6JFDF\ VFJ[ K[P
$P SFIF"G];FZ JUL"SZ6 o " ] "" ] "" ] "" ] " H[DF\ SFRF GOFGM U]6M¿Z4 RMbBF GOFGM
U]6M¿Z4 ;\RF,G U]6M¿Z4 S], lD,STM 5Z J/TZGM U]6M¿Z JU[Z[ U6JFDF\
VFJ[ K[P
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D. SFIF"G];FZ JUL"SZ6" ] "" ] "" ] "" ] "
VF ÝSFZGF JUL"SZ6DF\ U]6M¿ZM W\WFSLI V[SDGL DCtJGL AFATM V\U[
H[D S[ W\WFSLI ;FC;GL GOFSFZTF4 ;âZTFqÝJFlCTF ;DU| GOFSFZSTF4
D}0LDF/BF VG[ ,F\AF UF/FGL GF6F\SLI 5lZl:YlT T5F;JF ;FY[ ;\S/FI[,F K[P
VFD SFIF"G];FZ JUL"SZ6DF\ ;DU| GF6F\SLI 5lZl:YlTG]\ GF6FSLI lJ`,[QF6 SZJF
DF8[ lC;FAL U]6M¿ZG[ sGFDF5âlT4 ;\RF,SLI lC;FAL 5âlT VG[ GF6FSLI
;\RF,GGF ;\NE"DF\f J{7FlGS -A[ GLR[GF EFUMDF\ JC[\RL T[DF\ ;DFJJFDF\ VFJTF
U]6M¿ZMGL lJUTJFZ RRF" GLR[ SZL K[P
!P ÝJFlCTFGF4 ÝJ'lTGF VG[ ;âZTFGF\ lJ`,[QF6 VG[ lJJ[RG ;\A\WL' [ \ [ [ [ \ \' [ \ [ [ [ \ \' [ \ [ [ [ \ \' [ \ [ [ [ \ \
U]6M¿ZM o] ]] ]
!P RF,] U]6M¿Z
ZP ÝJFCL U]6M¿Z
#P V[l;0 S;M8L VYJF h05L U]6M¿Z
$P N[JFNFZ U]6M¿Z VYJF R,G NZ
5P ,[6NFZMGM U]6M¿Z VYJF ,[6NFZ R,G NZ
&P S], lD,STMGM éY,F VYJF R,G NZ
*P RF,] lD,STMGM éY,M VYJF R,G NZ sSFI"XL, D}0LGM U]6MTZf
(P SFIDL VYJF l:YZ lD,STMGM éY,M S[ R,G NZ
)P :8MS sO[ZAN,Lf U]6M¿Z VYJF R,G NZ
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ZP D}0LDF/BF V\U[G]\ VG[ ,F\AF UF/FGL GF6FSLI 5lZl:YlT V\U[G]\} \ [ ] \ [ \ \ [ ] \} \ [ ] \ [ \ \ [ ] \} \ [ ] \ [ \ \ [ ] \} \ [ ] \ [ \ \ [ ] \
lJ`,[QF6 VG[ lJJ[RG ;\A\WL U]6M¿ZM o[ [ [ \ \ ][ [ [ \ \ ][ [ [ \ \ ][ [ [ \ \ ]
!P VGFDT VG[ D}0L U]6M¿Z
ZP N[JF\ v .lÉJ8L U]6M¿Z s,F\AF UF/FGF N[JFGF VFWFZ[f VG[ S], N[JF\v.lÉJ8L
U]6M¿Z s8}\SF UF/F TYF ,F\AF UF/FGF\ lDz N[JF\G[ VFWFZ[f
#P jIFH VFJZ6 U]6M¿Z
$P lD,ST U]6M¿Z
5P lUIZ VYJF lUIZL\U U]6M¿Z
&P DFl,SL U]6M¿Z sDFl,SL E\0M/GM S], lD,STMDF\ OF/Mf sVYJF DFl,SLGF
E\0M/ ;FD[ ACFZGF\ N[JF D]HA DFl,SL U]6M¿Zf
*P SFIDL D}0L VG[ SFIDL lD,STMGM U]6M¿Z
#P GOFSFZSTF VG[ SFI"1FDTF V\U[GF lJ`,[QF6vlJJ[RG ;\A\WL U]6M¿ZMo[ " \ [ [ [ \ \ ][ " \ [ [ [ \ \ ][ " \ [ [ [ \ \ ][ " \ [ [ [ \ \ ]
!P SFRF GOFGM U]6M¿Z
ZP RMbBF GOFGM U]6M¿Z
#P ;\RF,G U]6M¿Z
$P BR" U]6M¿Z
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$P ;DU| ZMSF6 ;\A\WL GOFSFZSTF V\U[G]\ lJ`,[QF6GF U]6M¿ZMP| \ \ \ [ ] \ [ ]| \ \ \ [ ] \ [ ]| \ \ \ [ ] \ [ ]| \ \ \ [ ] \ [ ]
!P X[ZCM<0ZMGF\ sE\0M/f ZMSF6 5Z J/TZGM U]6M¿Z
ZP .lÉJ8L sVMl0"GZLf X[ZCM<0ZMGF\ E\0M/ 5Z J/TZGM U]6M¿Z
#P .lÉJ8L X[ZD}0L 5Z l0lJ0g0GM S[ J/TZGM U]6M¿Z
$P S], lD,STM 5Z J/TZGM U]6M¿Z
5P X[ZNL9 SDF6LGM NZsEPSf
&P X[ZNL9 l0lJ0g0GM NZ sDPSf
*P l0lJg00 R]SJ6L U]6M¿Z sDPRf VG[ Ô/JL ZFB[,L SDF6LGM U]6M¿Z
sEREf
(P ZMSFI[,L D}0L 5Z J/TZGM NZ sROIf
5P lC;FAL U]6M¿ZMGL ;DH}TL v ;}+M VG[ p5IMlUTF] } } [] } } [] } } [] } } [
GF6FSLI lJ`QF6GF\ C[T];Z NZ[S lC;FAL U]6M¿ZGM VY" v ;DH}TL v ;}+
VG[ lJ`,[QF6 lJJ[RG ;\A\WL p5IMUL AFATMGL lJUTJFZ ;DH}TL D[/JLV[P
!P ÝJFlCTF ÝJ'lTGF VG[ ;âZTFGF lJJ[RGvlJ`,[QF6 ;\A\WL U]6M¿ZMP' [ [ [ \ \ ]' [ [ [ \ \ ]' [ [ [ \ \ ]' [ [ [ \ \ ]
S\5GL sW\WFSLI ;FC;f ;FY[ ;\S/FI[, lJlJW 51FSFZMG[ S\5GL ÝJFlCTF
V[8,[ S[ TZ,TF DF5JFDF\ Z; CMI K[P W\WFSLI ;FC;GL 8}\SF UF/FGF\ N[JF\
R}SJJFGL ;âZTF sXlÉTf DF5JFDF\ ,[6NFZM4 8}\SF UF/FG]\ lWZF6 SZTL A[\SMG[ Z;
CMI K[P S\5GLGF ;\RF,S JU"G[ TM S\5GLGL ÝJFCLTF V[8,[ S[ 8}\SF UF/FGF\ N[JF\
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R}SJJFGL XlÉT Ô6JFDF\ ÒJ\T Z; CMI K[P SFZ6 S[ ÝJFCLTF Ô6SFZL ;\RF,S
JU"G[ SFI"XL, D}0LDF\ ;O/ GF6FSLI ;\RF,G DF8[ DNN~5 5lZA/ AGL ZC[ K[P
S\5GLGL ÝJFlCTFG]\ lJ`,[QF6 SZJF DF8[ RF,] U]6M¿Z VG[ V[l;0vS;M8L U]6M¿Z
V[ D]bI U]6M¿ZM K[P VF D]bI U]6M¿ZM p5ZF\T ;CFIS V[JF :8MS O[ZAN,L
U]6M¿Z4 N[JFNFZ U]6M¿Z JU[Z[ U]6M¿ZM 56 wIFGDF\ ,[JF H~ZL K[4 SFZ6 S[ VFJF
U]6M¿Z 56 S\5GLDF\ ZMS0 ÝJFC pNŸEJJFGL l:YlTvÝJFlCTFGL 5lZl:YlT
V\U[G]\ VF,[BG SZJFDF\ DNN~5 lGJ0[ K[P CJ[ VF56[ ÝJFlCTFGF lJ`,[QF6 DF8[
VFJxIS V[JF U]6M¿ZMGL RRF" SZLV[P
!P RF,] U]6M¿Z ] ]] ]] ]] ] [Current Ratio = CR] o VF U]6M¿Z 5FSF ;ZJ{IFG[] { [] { [] { [] { [
,UTF U]6M¿Z U6FI K[P S\5GLGL S], RF,] lD,STM VG[ RF,] N[JF\ JrR[GM] [ \ ] ] [ ] [ \ [] [ \ ] ] [ ] [ \ [] [ \ ] ] [ ] [ \ [] [ \ ] ] [ ] [ \ [
;\A\W V[8,[ RF,] U]6M¿ZP \ \ [ [ ] ]\ \ [ [ ] ]\ \ [ [ ] ]\ \ [ [ ] ] SFI"XL, D}0L D]HA ÝJFCL l:YlT DF5JF DF8[ VG[
ÝJFlCTFG]\ lJ`,[QF6 SZJF DF8[ VF B}A H ÝRl,T U]6M¿Z K[P RF,] lD,STMG[
RF,] N[JF\ J0[ EFUJFYL VF U]6M¿Z D/[ K[P S\5GLGL V[S\NZ ÝJFlCTF DF8[G]\ VF
V[S ;J":JLS'T A[ZMDL8ZG[ SFI"XL, D}0L U]6MTZ TZLS[ 56 VM/BJFDF\ VFJ[ K[P
RF,] U]6M¿Z = 
 RF,] lD,STM
   
 RF,] N[JF
RF,] U]6M¿ZGL U6TZL DF8[ RF,] lD,STMDF\ V[JL lD,STMGM ;DFJ[X
SZJFDF\ VFJ[ K[P S[ H[ lD,STMG]\ 8}\SF UF/FGF ;DIDF\ ZMS0DF\ ~5F\TZ Y. XS[P
;FDFgI ZLT[ RF,] lD,STMDF\ ZMS0 VG[ A[\S l;,S4 :8MS4 N[JFNFZM4 C\UFDL ZMSF6M4
,[6LC}\0L4 VUFpYL R}SJ[, BR"4 ,MGvlWZF6 JU[Z[GM ;DFJ[X SZJFDF\ VFJ[ K[P 8}\SF
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UF/FGF ;DIDF\ H[ N[JF\ R}SJJFGF\ CMI T[JF\ N[JF\VMG[ RF,] N[JFVM SC[JFDF\ VFJ[
K[P RF,] N[JFVMG[ 5ZR]Z6 ,[6NFZM4 N[JL C}\0L4 BR" R}SJJFGF\ AFSL4 A[\S
VMJZ0=FO84 SZJ[ZFGL ÔUJF.4 ;}lRT l0lJ0g04 GlC D\UFI[, l0lJ0g0 JU[Z[GM
;DFJ[X SZJFDF\ VFJ[ K[P S[8,FS lC;FA5F,M V[J]\ DFG[ K[ S[ A[\S VMJZ0=FO8 äFZF
D/TF lWZF6GL A[\S ;FY[ SFIDL jIJ:YF YI[,L CMI K[ T[YL A[\S VMJZ0=FO8GM
RF,] N[JFVMDF\ ;DFJ[X G SZJM Ô[.V[P ,F\AFUF/FGL ,MG4 l05Mlh8 T[DH
W\WFSLI ZMSF6M RF,] lD,STDF\ ;DFJJF GlCP 8}\SF UF/FGF\ TZT J[RL XSFI T[JF
lAGW\WFSLI ZMSF6M ;DFJJFP
RF,] U]6M¿ZGL VUtITF sDCtJf o] ]] ]] ]] ]
!P RF,] U]6M¿Z äFZF S\5GLGL ÝJFlCTF S[JL VG[ S[8,L m T[GM V\NFH
D/[K[4 :5Q8 bIF, VF5[ K[P
ZP S\5GLqW\WFSLI V[SDGL 8}\SF UF/FGF\ RF,]\ N[JFvÝJFCL N[JF\ R}SFJJFGL
XlÉTGM bIF, V\NFH D/[ K[P
#P ,[6NFZMG[ VF U]6M¿ZGL DNN J0[ S\5GLGL ÝJFlCTFDF\ S[8,M ;,FDTL
UF/M K[P T[GM bIF, D/[ K[P
$P VF U]6M¿Z W\WFDF\ V[S ~l5IFDF\ RF,] N[JF ;FD[ S[8,L lD,STM K[ T[G]\
;ZBFD6LNX"S lR+ VF5[ K[P
5P RF,] U]6M¿Z äFZF VlT D}0LSZ64 V<5 D}0LSZ6 JU[Z[GM bIF, D/L
ZC[ K[P
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VFD4 S\5GLGL ÝJFlCTFG]\ lJ`,[QF6 SZJF DF8[ DF+ RF,] U]6M¿ZG[ H
wIFGDF\ ,[JFG[ AN,[ RF,] lD,STM VG[ RF,] N[JF\ ;FY[ ;\S/FI[,L H]NL H]NL
AFATMGL ;\I]ÉT V;ZG[ 56 wIFGDF\ ,[JL Ô.V[P
!P ÝJFCL U]6M¿Z s]]] ] Liquid Ratiof o VF U]6M¿Z 5FSF ;ZJ{IFGM K[P Ô[
S\5GLV[ TFtSFl,S N[JF\ R}SJJFGF\ YFI TM T[ DF8[ S\5GL 5F;[ 5}ZTF ÝDF6DF\
ÝJFCL lD,STM K[ S[ S[D T[GL Ô6SFZL VF U]6M¿Z äFZF D/[ K[P S\5GLGL ÝJFCL
lD,STM VG[ ÝJFCL N[JF\ JrR[GM ;\A\W ZH} SZ[ K[P VF U]6M¿Z RF,] U]6M¿ZGL
H[D ÝJFlCTFGM bIF, VF5[ K[4 5Z\T] VCL\ V[S\NZ ÝJFlCTF4 SFI"XL, D}0LG[
VFWFZ[ GCL 5Z\T] ÝJFCL RF,] lD,STM VG[ ÝJFCL RF,] N[JF\G[ wIFGDF\ ,.G[ ZH}
SZJFDF\ VFJ[ K[P ÝJFCL RF,]\ lD,STMDF\ :8MSGM ;DFJ[X SZJFDF\ VFJTM GYLP
VG[ ÝJFCL RF,] N[JFDF\ A[\S VMJZ0=FO8GM ;DFJ[X SZJFDF\ VFJTM GYLP :8MSG[
RF,] lD,ST U6JFDF\ VFJ[ K[4 5Z\T] ÝJFCL RF,] lD,STDF\ T[GM ;DFJ[X V[8,[
GYL SZJFDF\ VFJTM S[ :8MSG[ ÝJFlCTFGL ¹lQ8V[ TFtSFl,S ZMS0DF\ O[ZJL XSTM
GYLP V[ H ZLT[ RF,] N[JFDF\ A[\S VFJZ0=FO8GM ;DFJ[X YFI K[4 5Z\T] ÝJFCL RF,]
N[JFDF\ A[\S VMJZ0=FO8GM ;DFJ[X V[8,[ GYL SZJFDF\ VFJTM S[ T[ ZSD RMÞ;
;DIUF/F DF8[ D]NTL N[JF\ jIFJ:YF K[ H[ TFtSFl,S R}SJJFG]\ GYL J/L T[ jIJ:YF
;FDFgI VG[ ;TT RF,] ZC[TL CMI K[P VF U]6M¿Z GLR[GL U6TZLYL U6FI K[P
RF,] U]6M¿Z = 
 ÝJFCL RF,] lD,STM
   
  ÝJFCLRF,] N[JF
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#P V[l;0 S;M8L VYJF h05L U]6M¿Z s[ ][ ][ ][ ] Acid Test or Quick Ratiof
ÝJFCL U]6M¿Z JBT[ H[ ÝJFCL RF,]\ lD,STM wIFGDF\ ,[JFDF\ VFJ[ K[ S[
T[G[ AN,[ Ô[ TFtSFl,S ZMS0DF\ ~5F\TZ YFI T[JL ZMSF6M H[JL lD,STMG[ S\5GLGL
ZMS0 T[DH A[\S ;FY[ wIFGDF\ ,.G[ S\5GLGL h05L lD,STM ;FD[ S\5GLGF\ ÝJFCL
RF,] N[JFG]\ ÝDF6 ;ZBFJJF H[ U]6M¿Z U6JFDF\ VFJ[ K[ T[G[ V[l;0 S;M8L
U]6M¿Z VYJF h05L U]6MTZ SC[ K[P S\5GLGF ÝJFCL N[JF R}SJJF DF8[GL h05L
jIJ:YF XlÉT VF U]6MTZDF\ wIFGDF\ ,[JFI K[ T[YL S\5GLGL ZMS0qA[\S T[DH
TFtSFl,S ZMS0DF\ O[ZJL XSFI T[JF ZMSF6M H[ VlC\ U6TZLDF\ ,[JFI K[P VUtIGL
AFAT V[ K[ S[ h05L lD,STMDF\ :8MS4 N[JFNFZM4 ,[6LC}\0L H[JL ZSDGM ;DFJ[X
SZJDF\ VFJTM GYLP VF U]6M¿Z RF,] U]6M¿Z4 ÝJFCL U]6M¿Z SZTF 56 JW]
S0S -A[ S\5GLGL ÝJFCL RF,] N[JF\ R]SJ6L XlÉTGM lGN["X SZ[ K[P ;FDFgITo S\5GL
5F;[ ALÔYL +LÔ EFUGF ÝJFCL RF,] N[JF\ R}SJJF H[8,L h05L lD,STM CMI
TM l:YlT ;FZL U6FIP VF U]6M¿Z S\5GL ;\5}6" ÝJFCL l:YlTGM lGN["X SZ[ K[P T[YL
T[G[ ;\5}6" ÝJFCL U]6M¿Z sAbsolute Liquidity Ratiof 56 SZ[ K[P
GLR[GF ;}+ J0[ VF U]6M¿Z U6JFDF\ VFJ[ K[P
V[l;0 S;M8L VYJF h05L U]6M¿Z = 
h05L lD,STM
    
ÝJFCL RF,]\ N[JF\
$P N [JFNFZ U]6M¿Z s[ ][ ][ ][ ] Debtor's Ratiof  VYJF N[JFNFZ R,GNZ
sDebtor's turnoverf o 5FSF ;ZJ{IFGM U]6M¿Z K[P S\5GLGL ÝJFlCTFG]\ lJ`,[QF6
SZJF DF8[ S\5GLGL p3ZF6L D[/JFJGL XlÉT SFI"1FDTF T5F;JL H~ZL AG[ K[P
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VF DF8[ N[JFNFZ U]6M¿ZGL U6TZL SZJFDF\ VFJ[ K[P ßIFZ[ S\5GLGF S], J[RF6DF\
pWFZ J[RF6GM ;FZM V[JM lC:;M CMI tIFZ[ S\5GLGL ÝJFlCTFG]\ lJ`,[QF6 SZJF
DF8[ N[JFNFZ U]6M¿Z BF; T5F;JM Ô[.V[P VF U]6M¿Z S], ,[6F\ sN[JFNFZM +
,[6LC}\0Lf VG[ J[RF6 JrR[GM ;\A\W NXF"J[ K[P N[JFNFZMGL S], ZSD VG[ ,[6LC]\0LGL
ZSDG[ ;Z[ZFX N{lGS J[RF6 J0[ EFUJFYL VF U]6M¿Z D/[ K[P
N[JFNFZ U]6M¿Z = 
N[JFNFZM + ,[6L C]\0L
=
pWFZ J[RF6
     
;Z[ZFX N{lGS J[RF6    ;Z[ZFX N{lGS J[RF6
H[DF\ ;Z[ZFX N{lGS J[RF6 = 
JFlQF"S pWFZ J[RF6
  #&5
N[JFNFZ U]6M¿Z =
N[JFNFZM + ,[TL C]\0L
  2 #&5 lNJ;
  pWFZ J[RF6
VF U]6M¿Z N[JFNFZM 5F;[YL pWFZ J[RF6GF\ GF6F S[8,F lNJ;[ 5ZT
D/[ K[ T[GM bIF, VF5[ K[P ;FDFgI ZLT[ S\5GLVMGL XFB D]NT #_ YL $5 lNJ;
H[8,L CMI K[P VF ;DIUF/M H[D JW] lNJ;GM T[D p3ZF6L J;}, SZJFDF\ JW]
;DI ,FU[ K[P
N[JFNFZM U]6M¿ZGL U6TZL SZTL JBT[ pWFZ J[RF6GL DFlCTL G
VF5JFDF\ VFJ[ TM S\5GLGF S], J[RF6G[ wIFGDF\ ,[JFDF\ VFJ[ K[P ;Z[ZFX N{lGS
J[RF6 GÞL SZJF DF8[ #&5 S[ #&_ lNJ; J0[ pWFZ J[RF6G[ EFUJFDF\ VFJ[ K[P
S[8,FS lGQ6FTM 5Z ZlJJFZ VG[ VgI ZÔVMG[ wIFGDF\ ,.G[ #__ lNJ; J0[
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EFlU ;Z[ZFX J[RF6 GÞL SZJFGL E,FD6 SZ[ K[P Ô[S[ jIFH TM JQF"GF AWF H
lNJ;M wIFGDF\ ,.G[ U6JFDF\ VFJ[ K[4 VFD KTF\ ;Z/TF DF8[ #&_ lNJ;
wIFGDF\ ,[JF VG]S}/ U6FIP ,L5 JQF" CMI TM #&& VG[ ;FDFgI JQF" CMI TM
#&5 lNJ;M CMIP
;FDFgI ZLT[ S\5GLVMGL #_ YL $5 lNJ; H[8,L N[JFNFZMG[ VF5JFDF\
VFJTL XFB D]NTYL ALÔ VY"DF\ SM. 56 lGlüT XFB DIF"NFYL N[JFNFZGM
U]6M¿Z JW] CMI TM sNFPTP 55 lNJ;f V[D SCL XSFI S[ S\5GLGL p3ZF6L
D[/JJFGL XlÉT SFI"1FD GYLP 3F,BFn 50JFGL XÉITFVM JWX[P Ô[ VF U]6M¿Z
lGlüT XFBDIF"NF SZTF\ VMKM CMI TM V[D SCL XSFI S[ N[JFNFZ 5F;[YL ,[6L
ZSD 8}\S ;DIDF\ H D/L ZC[ K[P VF lJUTMGF VFWFZ[ S\5GLGL ÝJFCLTFG]\
lJ`,[QF6 SZJFDF\ VG]S}/TF ZC[ K[P
H]NF H]NF JQFM"GF\ ;\NE"DF\ N[JFNFZ U]6M¿Z äFZF S\5GLGL ÝFJlCTFG]\ J,6
DF5JFDF\ VFJ[ TM N[JFNFZ U]6M¿ZDF\ YI[,F O[ZOFZM S\5GLGL XFBGLlTDF\ YI[,M
O[ZOFZ VYJF S\5GLGL p3ZF6L D[/JJFGL SFI"1FDTF O[ZOFZGM lGN["X SZ[ K[P
N[JFNFZGM R,G NZ s[[[ [ Debtor's Turnoverf o
VF U]6M¿Z JQF" NZlDIFG VYJF TM JQF"DF\ S[8,L JFZ N[JFNFZ 5F;[YL pWFZ
J[RF6GL ZSD é3ZF6L :J~5[ D/[ K[ T[GM ;DIUF/M NXF"J[ K[P ÝYD ;Z[ZFX
N[JFNFZM XMWJFDF\ VFJ[ K[ tIFZAFN pWFZ J[RF6G[ VF ;Z[ZFX N[JFNFZM J0[ EFUTF\
N[JFNFZMGM R,GNZ D/[ K[P p5ZGL U6TZL D]HA H ,[6L C}\0LGM ;DFJ[X SZJFDF\
VFJ[ K[P T[YL N[JFNFZM + ,[6L C]\0L J0[ N[JFNFZMGL X~GL AFSL VG[ VFBZGL AFSL
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XMWJFDF\ VFJ[ K[P ;}+ GLR[ D]HA K[P
N[JFNFZGM R,GNZ = pWFZ J[RF6
     
;Z[ZFX N[JFNFZM
;Z[ZFX N[JFNFZM = 
X~GF N[JFNFZM VG[ ,[6L C]\0L + VFBZGF N[JFNFZM VG[ ,[6L C]\0L
    
Z
5P ,[6NFZMGM U]6M¿Z VYJF éY,M S[ R,GNZ D]HA ,[6NFZMGL[ ] [ ] [[ ] [ ] [[ ] [ ] [[ ] [ ] [
UlT sCreditor's Ratio or Creditor Turnover or Creditor's Velocityf
pWFZ BZLNL AFN T[GF ,[6NFZMG[ GF6F\ R}SJJFGM VG[ W\WFGL GF6F\ pKLGF\ ,[JFGL
VG[ 5ZT SZJFGL GLlT S[JL K[ T[GM bIF, VF U]6M¿Z VF5[ K[P VF U]6M¿Z GLR[
D]HA A[ ZLT[ GÞL SZJFDF\ VFJ[ K[P N[JFNFZ U]6M¿ZGL H[D VCL\ ;}+FDF\ lNJ;M
wIFGDF\ ,[JFP
Ô[ ,[6NFZ U]6M¿Z XMWJFDF\ CMI TM4
,[6NFZ U]6M¿Z = 
,[6NFZM + N[JL C]\0L
  2
 
#&5 lNJ;
  pWFZ BZLNL
Ô[ p5ZMÉT ;}+DF\ pWFZ BZLNLGL ZSDG[ AN,[ K[NDF\ ;Z[ZFX N{lGS BZLNL
D}SJFDF\ VFJ[ TM ÝYD TM ;}+DF\ ZC[, U]^ IF #&5 lNJ; N}Z SZJFDF\ VFJ[ K[P
;Z[ZFX N{lGS BZLNL = 
 pWFZ J[RF6
   
 #&5 lNJ;
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;Z[ZFX N{lGS BZLNL = 
 ,[6NFZM N[JL +
 
C]\0L
   
 ;Z[ZFX N{lGS BZLNL
Ô[ ,[6NFZ R,GNFZG[ VFWFZ[ U6TZL SZJFGL CMI TM4 ÝYD ;Z[ZFX
,[6NFZM XMWJFP
;Z[ZFX ,[6NFZM = 
X~P GF ,[6NFZM VG[ N[JL C]\0L + VFBZGF ,[6NFZM VG[ N[JL C]\0L
    
 Z
,[6NFZ R,GNZ =   
pWFZ BZLNL
;Z[ZFX ,[6NFZM
&P S ], lD,STMGM éY,M VYJF R,GNZ ]]] ] [Total Assets
Turnover] : ;\RF,GGL SFI"N1FTF GÞL SZJFGF C[T];Z VF U]6M¿Z Ô6JFDF\
VFJ[ K[P W\WFDF\ ZFSFI[,F GF6F\ V[8,[ S[ S], lD,STMDF\ YI[, ZMSF6G[ S[gãDF\
ZFBLG[ T[GF äFZF J[RF6 J0[ VFJS SDFJJFDF\ VFJTL CMJFYL J[RF6 VYJF J[R[,
DF,GL 50TZG[ S], lD,STM J0[ EFUJFYL VF U]6M¿Z D/[ K[P
S], lD,STMGM éY,M R,GNFZ = 
J[R[,F DF,GL 50TZ S[ J[RF6
  S], lD,STM
VF U]6M¿Z H[D êRM VFJ[ T[D GOFSFZSTF JW] CMI XS[4 5Z\T] lD,STM
GJL G CMI VG[ JW] lS\DTGM 3;FZM H}GL lD,STM p5Z U6JFDF\ VFJ[, CMI
TM êRM H6FJ[, VF U]6M¿Z ;\RF,GGL SFI"1FDTF G 56 ;}RJ[P
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*P SFIDL l:YZ lD,STMGM éY,M R,GNZ [Fixed Assets
Turnover] o ßIFZ[ S], lD,STG[ AN,[ DF+ SFIDL VYJF l:YZ lD,STMG[ J[RF6
S[ J[R[, DF,GL 50TZ ;FY[ ;F\S/JFDF\ VFJ[ tIFZ[ VF U]6M¿Z GÞL YFI K[P
SFIDL VYJF l:YZ lD,STMGM éY,M S[ R,GNZ = 
J[R[,F DF,GL 50TZ S[ J[RF6
SFIDL lD,STM
VF U]6M¿Z êRM VFJ[ TM ;FZL JCLJ8L SFI"1FDTF K[ V[J]\ VY"38G Y.
XS[ K[ TYF W\WFDF\ H~lZIFT 5}ZT]\ VYJF IMuI ZMSF6 SFIDL lD,STMDF\ YI[,
K[P Ô[ S[ VCL\ 56 SFIDL lD,STMGL 3;FZFGL ZSD VG[ lD,STM GJL K[ S[ H}GL
T[ AFATG[ wIFGDF\ ,.G[ VF U]6M¿Z lJX[ lJJ[RG SZJ]\ Ô[.V[P
(P RF,] lD,STMGM éY,M VYJF R,GNZ ]]] ] [Current Assets
Turnover] : H[ ZLT[ RF,] lD,STM ;FY[ RF,] N[JF\GL l:YlT VFWFZ[ RF,] U]6M¿ZGM
p5IMU W\WFGL N[J]\ R}SJFGL XlÉT ;FY[ ;\S/FI[, K[[ T[ ZLT[ W\WFDF\ ZC[,L
SFI"XL,D}0L ;FD[ J[RF6 S[ J[R[, DF,GL 50TZ G[ ;ZBFJJFDF\ VFJ[ tIFZ[ VF
U]6M¿Z GÞL YFI K[P
RF,] lD,STMGM éY,M VYJF R,GNZ = 
J[RF6 S[ J[R[, DF,GL 50TZ
RF,] lD,STM
VF U]6M¿ZG[ VFWFZ[ J[RF6 ;FD[ RF,] lD,STMGL SFI"1FDTF lJX[ Ô6SFZL
D/L XS[ K[P ;}+DF\ K[NDF\ RMbBL SFI"XL, D}0L NXF"JJFDF\ VFJ[ K[P
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)P :8MS O[ZAN,L U]6M¿Z [ ][ ][ ][ ] [Stock Turnovers Ratio] : VF
U]6M¿Z GP G]\P BFTFGM U]6M¿Z K[P :8MS R,GNZ S[ :8MS éY,M DF,;FDFG
:8MSDF\ ZMSFI[,L D}0LGM p5IMU S[8,L SFI"1FDTFV[ YFI K[ T[ T5F;JF DF8[
U6JFDF\ VFJ[ K[P VF éY,MGL UlTGF VFWFZ[ J[RF6GL SFI"1FDTF DF5L W\WFSLI
V[SDGL ÝJFlCTF 5Z X]\ V;Z CM. XS[ T[ T5F;JFDF\ VFJ[ K[P JQF" NZlDIFG S[
VD]S ;DI NZlDIFG ;Z[ZFX :8MS S[8,M JBT J[RL XSFI K[ T[ V\U[GL DFlCTL
D[/JJF DF8[ VF U]6M¿ZGL U6TZL SZJFDF\ VFJ[ K[P 8}\SDF\ VF U]6M¿Z J[RF6GL
SFI"1FDTF4 J[RF6GF ÝDF6DF\ :8MSGM HyYM S[8,M CMJM Ô[.V[ JU[Z[ AFATM T[DH
ÝJFlCTFG]\ lJ`,[QF6 SZJFDF\ p5IMUL AG[ K[P
:8MS O[ZAN,L U]6M¿Z = 
J[RFI[, DF,GL 50TZ
;Z[ZFX :8MS
H[DF\ ;Z[ZFX :8MS = 
X~VFTGM :8MS + VFBZ :8MS
   
Z
Ô[ X~VFTGM :8MS G VF5JFDF\ VFJ[ TM ;Z[ZFX :8MSGF AN,[ VFBZ :8MS
wIFGDF\ ,[JFDF\ YFI K[P
ßIFZ[ J[RFI[, DF,GL 50TZGM lC;FAL VF\S0M T[DH ;Z[ZFX :8MS JFlQF"S
lC;FAMDF\YL G D/L XSTM CMI tIFZ[ o
:8MS O[ZAN,L U]6M¿Z =   
 J[RF6
V[ ZLT[ T{IFZ U6JFDF\ VFJ[ K[P
VFBZ :8MS
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J[RF6DF\ SFRF GOFGM ;DFJ[X YI[,M CMJFYL T[ J[RFI[, DF,GL 50TZ
SZTF\ YM0M VTFlS"S lC;FAL VF\S0M AGL ZC[ K[P 5Z\T] ßIFZ[ J[RFI[, DF,GL
50TZGM lC;FAL VF\S0M4 JFlQF"S lC;FAMDF\YL G D/TM CMI tIFZ[ J[RF6G[4
J[RFI[, DF,GL 50TZGF AN,[ VFJ[ T[ GÒSGL AFAT H U6FI SFZ6 S[ J[RF6DF\4
J[RFI[, DF,GL 50TZGM ;DFJ[X YI[,M CMI K[P
:8MS éY,M S\5GLGL J[RF6 SZJFGL SFI"1FDTFGM ;RM8 bIF, VF5[ K[P
J[RF6GF êRF VF\S0FGL ;FD[ ;Z[ZFX S[ VFBZ :8MSGL VMKL ZSDGF VFWFZ[
VFJ[, :8MS éY,M s!_ U6M4 !Z U6M JU[Z[f S\5GLGL êRL J[RF61FDTF VG[
DFS["l8\U ÝJ'lTVMGL ;FZL ;O/TF ;}RJ[ K[4 :8MSGL VMKL ZSD SFI"XL, D}0L 5ZG]\
C/J]\ NAF6 ;}RJ[ K[4 H[ GF6FSLI ;\RF,GGL WFZNFZ V;ZSFSZTF ;}RJ[ K[P
Ô[ :8MSGM éY,M CMJM Ô[.V[ T[ SZTF\ sVFNX" U]6M¿Z SZTF\f VMKM CMI
TM J[RF6 ÝJ'lTGL VSFI"1FDTFG]\ ;}RG SZ[ K[4 :8MS 5FK/ JW] 50TL SFI"XL,
D}0LG]\ ZMSF6 ;}RJ[ K[4 ÉIFZ[S AÔZDF\ J:T]GF ;\ElJT lS\DT JWFZFG]\ VFWFZ6
SZL S\5GL :8MS JW] ZFB[ K[P ——lJg0M 0=[l;\U˜˜ CMI TM 56 :8MS JW] CM. XS[P
V[SYL JWFZ[ JQF"GF :8MS éY,FG]\ J,6 DF5JFDF\ VFJ[ tIFZ[ NZ[S JQF"
:8MSGF D}<IF\SGGL 5âlT V[S H CTL S[ S[D T[ Ô[J]\ Ô[.V[P A[ S\5GLVMGF :8MS
éY,FGL T],GF SZJFDF\ VFJ[ tIFZ[ 56 VF AFAT wIFGDF\ ,[JL Ô[.V[P
Ô[ :8MS éY,FGM U]6M¿Z VMKM CMI TM S\5GLGL J[RF6 SZJFGL XlÉT
VMKL K[P T[D SCL XSFI VFGF 5lZ6FD[ S\5GLGL ÝJFlCTF 5Z 56 lJ5ZLT VZ;
YFI K[P
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ZP D}0LDF/BF V\U[G]\ VG[ ,F\AF UF/FGL GF6FSLI 5lZl:YlT V\U[GF} \ [ ] \ [ \ \ [} \ [ ] \ [ \ \ [} \ [ ] \ [ \ \ [} \ [ ] \ [ \ \ [
lJ`,[QF6 ;\A\WL U]6M¿ZM o[ \ \ ][ \ \ ][ \ \ ][ \ \ ]
W\WFSLI V[SDDF\ DFl,SLGL D}0L ;FY[ ,F\AF UF/FGL pKLGL D}0L V[8,[ S[
AFæ N[JFGF ÝDF6GM ALÔ VY"DF\ D}0LDF/B]\ S[8,L DFl,SL D}0L WZFJ[ K[ VG[
S[8,L pKLGL D}0L WZFJ[ T[ pnMUDF\ ÝJT"TF GF6FSLI JFTFJZ6 5Z VG[ W\WFGF
ÝSFZ 5Z VFWFZ ZFB[ K[P GF6FSLI ;\RF,GGL ¹lQ8V[ VF A\G[ ÝSFZGL D}0LG]\
IMuI lDz6 CMJ]\ Ô[.V[P
D}0LDF/BFGF lJ`,[QF6GL ÝlÊIFGF EFU ~5[ Ý[OZg; X[ZD}0L VG[ .lÉJ8L
X[ZD}0L JrR[G]\ ÝDF6 NXF"JTF U]6M¿ZM U6JFDF\ VFJ[ K[P D}0LDF/BFGF lJ`,[QF6
DF8[ GLR[GF U]6M¿ZM T5F;JFDF\ VFJ[ K[P
!P VGFDT VG[ D}0L ZMSF6 o [ }[ }[ }[ } H]NF H]NF C[T];Z GOFDF\YL OF/JJFDF\
VFJ[,L ZSDG[ VGFDT SC[JFDF\ VFJ[ K[P VGFDTMG[ X[ZD}0L J0[ EFUTF\ VF
U]6M¿Z D/[ K[P
VGFDT VG[ D}0L U]6M¿Z = 
VGFDT
    
D}0L
VF U]6M¿Z ! SZTF\ JW] CMI TM ;FZL l:YlT U6FIP H[D VGFDT JW] T[D
W\WM JW] ;D'â VF U]6M¿Z H[D JW] T[D S\5GLGL ;âZTF JW] K[ T[D SCL XSFIP
VFG]\ V[ SFZ6 V[ CM. XS[ S[ S\5GLV[ 5FK,F\ lC;FAL JQFM"DF\ ;FZM GOM SZLG[
VGFDTM éEL SZL CMIP S\5GLGL ;âZTF DF5JF DF8[ VGFDTMGL l:YlT 56
wIFGDF\ ,[JL Ô[.V[P
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,F\AF UF/FGL GF6FSLI 5lZl:YlTG]\ lJ`,[QF6 SZJF DF8[ ;FDFgI ZLT[
GLR[GF U]6M¿ZM T5F;JFDF\ VFJ[ K[P
ZP N[JF\v.ÉJ8L U]6M¿Z [ \ ][ \ ][ \ ][ \ ] [Debt-Equit Ratio] : VF U]6M¿Z GP G]\P
BFT]\ VG[ 5FP ;P A\G[GM lDz U]6M¿Z K[P DFl,SL E\0M/ VG[ N[JF\ JrR[GF ÝDF6G[
N[JF v .lÉJ8L U]6M¿Z SC[JFDF\ VFJ[ K[P W\WFSLI V[SDDF\ DFl,SLGF E\0M/GF
ÝDF6DF\ W\WFGF ,F\AF UF/FGF N[JF\ S[8,F\ K[ T[ Ô6JFDF\ VF U]6M¿Z p5IMUL
AG[ K[P DFl,SMGF E\0M/GL ;ZBFD6LV[ W\WFSLI V[SDGF\ N[JFG]\ ÝDF6 Ô6JFYL
W\WFSLI V[SD 5MTFGL DFl,SLGF E\0M/ 5Z sVF\TlZS E\0M/ ;FWGMf VG[ AFæ
N[JF\ 5Z sAFæ E\0M/ ;FWGMf S[8,M VFWFZ ZFB[ K[ T[GM bIF, VFJ[ K[P ,F\AF
UF/FGL GF6FSLI 5lZl:YlTG]\ lJ`,[QF6 SZJF DF8[ VF V[S VtI\T DCtJGM
U]6M¿Z K[P VF U]6M¿Z S\5GLGF ,F\AF UF/FGL GF6FSLI ;âZTF s,F\AF UF/FGF
AFæ N[JF\ R}SJJF DF8[ S\5GLGL GF6FSLI XlÉTvVF\TlZS E\0M/GF VG];\WFG[
S[8,L K[ T[f NXF"J[ K[P N[JF\ .lÉJ8L U]6M¿Z V[8,[ o
N[JF\ v .lÉJ8L  U]6M¿Z = 
,F\AF UF/GF N[JF
\ 2 !__
  
DFl,SL E\0M/
S], N[JFGF  VFWFZ[ N[JF\v.lÉJ8L U]6M¿Z = 
  S], N[JF\
2 !__
 
  DFl,SL E\0M/
VCL\ ,F\AF UF/FGF\ N[JF\ VG[ 8}\SF UF/FGF\ N[JFGL ;\I]ÉT lDz V;ZG[
wIFGDF\ ,. S\5GLGL ,F\AF UF/FGL GF6FSLI ;âZTFG]\ lJ`,[QF6DF\ SZJFDF\
VFJ[ K[P
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#P jIFH VFJZ6 U]6M¿Z ]]] ] [Interest Coverage Ratio] o VF
U]6M¿Z GP G]P BFTFGM VG[ 5FP ;P GM U6FI K[P jIFH SZTF\ RMbBM GOM S[8,F
U6M K[ T[ NXF"JTF U]6M¿ZG[ jIFH VFJZ6 U]6M¿Z SC[JFDF\ VFJ[ K[P VlC\ RMbBM
GOM V[8,[ jIFH VG[ SZJ[ZFGM RMbBM GOMP sEarning Before Interest and Taxf
V[8,[ S[ EBIT.f jIFHDF\ lGlüT NZ[ R}SJJFDF\ VFJTL jIFHGL ZSDGM ;DFJ[X
SZJFDF\ VFJ[ K[P VlC\ S[8,LS JFZ jIFHDF\ Ý[OZg; X[ZGF l0lJ0g0GM TYF Ý[OZg;
X[ZS[ l0A[\RZ 5ZT SZJF DF8[ 5ZT SZJFGL Ô[UJF.GL ZSDGM 56 ;DFJ[X SZJFDF\
VFJ[ K[P
jIFH VFJZ6 U]6M¿Z = 
jIFH VG[ SZJ[ZF 5C[,FGM GOM sEBITf
jIFH
NFPTP4 jIFH SZJ[ZF 5C[,FGM GOM ~P !4Z_4___ CMI VG[ jIFH ~P!Z4___
CMI TM4
jIFH VFJZ6 U]6M¿Z = 
!4Z_4___
= !_ U6FIP
!Z4___
VFD jIFH R}SJJF DF8[ W\WFSLI V[SDDF\ jIFH VG[ SZJ[ZF 5C[,FGM S[8,M
GOM D/L ZC[ K[P T[GM bIF, VF U]6M¿Z VF5[ K[P VF U]6M¿Z H[D JW] CMI T[D
W\WFSLI V[SDGL l:YlT ;FZL U6FI4 SFZ6 S[ VF U]6M¿Z jIFH R}SJJFGL XlÉTGM
bIF, VF5[ K[P VF U]6M¿Z GLRM CMI TM V[D SCL XSFI S[ S\5GLG]\ N[J]\ JWFZ[
K[ VG[ W\WFSLI V[SDGM GOM VMKM K[ V[8,[ S[ W\WFSLI V[SDGL jIFH R}SJJFGL
AFATDF\ 5}ZTM GOM éEM SZJFGL sSDFJFGLf SFI"1FDTF VMKL K[P
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W\WFSLI V[SDGL ,F\AF UF/FGL GF6FSLI 5lZl:YlT V\U[G]\ lJ`,[QF6 SZJF
DF8[ p5ZF\T GLR[GF U]6M¿Z T5F;JF VFJxIS AGL ZC[ K[P
$P lD,ST U]6M¿Z ]]] ] [Fixed Asset to Current Asset Ratio] o
SFIDL lD,STMG[ RF,] lD,STM J0[ EFUTF\ VF U]6M¿Z D/[ K[ H[ SFIDL lD,STM
;FD[ RF,] lD,STMG]\ ÝDF6 NXF"J[ K[P VF U]6M¿Z H[D êRM CMI T[D W\WFGL
V[S\NZ lD,STMGL ¹lQ8V[ VFlY"S l:YlT DHA}T U6FI K[P GLR[GF ;}+ J0[ U6TZL
SZJFDF\ VFJ[ K[P
lD,ST U]6M¿Z = 
SFIDL lD,STM
RF,] lD,STM
5P lUIZ VYJF lUIZL\U U]6M¿Z \ ]\ ]\ ]\ ] [Gear or Gearing Ratio] o
VF U]6M¿Z V[SDGL Ý[OZg; X[ZD}0L VG[ VMl0"GZL X[ZD}0L JrR[G]\ ÝDF6 NXF"J[
K[P Ý[OZg; D}0L lGlüT l0lJ0g0 R}SJFI T[ ÝSFZGL D}0L K[ VG[ Ô[ l0A[\RZ CMI
TM T[G]\ jIFH 56 lGlüT CMI K[P T[YL lGlüT l0lJ0g0 VG[ jIFH AMHJF/L
D}0LGF ÝDF6 ;FD[ .lÉJ0L VYJF VMl0"GZL D}0LGF ÝDF6GL ;ZBFD6L J0[ VF
U]6MTZGL DNNYL ,3]TD S[ DCTD lUIlZ\U Ô6L XSFI K[P VF U]6M¿Z GLR[GF
;}+ D]HA GÞL YFI K[P
lUIZL\U U]6M¿Z = 
Ý[OZg; X[ZD}0L + l0A[gRZ D}0L
  
.lÉJ8L S[ VMl0"GZL D}0L
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VF U]6M¿Z D]HA VFNX" ÝDF6 !o! CMJ]\ Ô[.V[P VF U]6M¿Z D]HA Ô[
Ý[OZg; D}0L VG[ l0A[gRZ D}0LG]\ ÝDF6 .lÉJ8L D}0L SZTF\ JW] CMI TM D}0L Hig
geared SC[JFI VG[ T[YL lJZ[â Ô[ .lÉJ8LG]\ ÝDF6 JW] CMI TM D}0L Low geared
SC[JFIP Ô[ Hige geared CMI TM .lÉJ8L X[Z JW] Rl,T S[ Vl:YZ U6FI K[ VG[
lGlüT l0lJ0g0 VG[ jIFH Ý[OP X[ZD}0L 5Z T[DH l0A[\RZ 5Z R}SJF. HT]\ CMJFG[
,LW[ .P l0lJ0g0 56 Rl,T VG[ Vl:YZTF WZFJL XS[P .lÉJ8LDF\ VGFDT E\0M/
GM ;DFJ[X SZJM S[ S[D T[ lJX[ V,U V,U VlEÝFI K[P VGFDT E\0M/GL ZSD
JW] DF+FDF\ CMI TM H .lÉJ8LDF\ T[GM ;DFJ[X SZJFG]\ ;}RG K[P
&P DFl,SL U]6M¿Z sDFl,SL E\0M/MGM S], lD,STMDF\ OF/Mf] \ ] \] \ ] \] \ ] \] \ ] \
[Proprietary Raio] o VF U]6M¿Z 5FP ;P GM U]6M¿Z K[P .lÉJ8L X[ZCM<0ZMGL
S], lD,STM J0[ EFUJFYL DFl,SL U]6M¿Z D/[ K[P VCL\ DFl,SL E\0M/M V[8,[
S[ .lÉJ8L X[ZCM<0ZGL S], ZSD .lÉJ8L X[ZD}0L4 VGFDTM4 GP G]P BFTFGL HDF
AFSLGM ;DFJ[X YFI K[P
DFl,SL U]6M¿Z = 
DFl,SL E\0M/GL S], ZSD
2 !__
 
  S], lD,STM
DFl,SL E\0M/ = VMl0"P + Ý[OPD}0L + VGFDT JWFZM v VJF:TlJS
lD,STM VG[ S], lD,STM V[8,[ RF,] lD,STM + SFIDL lD,STMP
S], lD,STMDF\ DFl,SMGL ZSD S[8,F 8SF K[ V[ V\U[GL DFlCTL D[/JJF DF8[
VF U]6MTZMGL U6TZL SZJFDF\ CMI K[P W\WFSLI V[SDGF VF VF\TlZS D}0L E\0M/
DF\YL S], lD,STM H[D JW] BZLNJFDF\ VFJL CMI T[D ,F\AFUF/FGL S\5GLGL
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ÝJFlCTF VG[ ;âZTF B}A ;FZL sSFZ6 S[ jIFH VG[ C5TFGL ZSD VMKL 5ZT
SZJFGL ZC[Pf ;FDFgI ZLT[ DFl,SL U]6M¿Z *_ YL *5 8SF H[8,M CMJM Ô[.V[P
VF U]6MTZ H[D JW] T[D DFl,SMGL ZSD JW]4 jIFH BR"DF\ 38F0M VG[ GOFDF\
JWFZM Ô[JF D/[ K[P DFl,SLGM U]6M¿Z S[8,M CMJM Ô[[.V[P T[GM VFWFZ W\WFGF
ÝSFZ 5Z K[P D}0LDF/BFGF\ VFNX" ,1F6 VG];FZ VF U]6M¿Z CMJM Ô[.V[P VF
U]6M¿Z wIFGDF\ ,. lJlJW S\5GLVM JrR[ GF6FSLI 5lZl:YlT V\U[GL ;ZBFD6L
SZL XSFI K[P
DFl,SL U]6M¿Z ALÒ ZLT[ GLR[ D]HA U6L XSFIP] [ [ ]] [ [ ]] [ [ ]] [ [ ]
ACFZGF\ N[JFG[ wIFGDF\ ,.G[ 56 DFl,SL U]6M¿Z U6L XSFIP
DFl,SL U]6M¿Z = 
DFl,SMGF E\0M/
2 !__
 
ACFZGF N[JF\
ACFZGF\ N[JF\ SZTF DFl,SL E\0M/ C\D[XF JW] CMJF Ô[.V[P VF U]6M¿Z
!__ 8SF SZTF\ JW] VFJ[ TM ,F\AF UF/FGL GF6FSLI 5lZl:YlTGL ¹lQ8V[ S\5GL
;âZ K[ V[D SCL XSFIP
*P SFIDL D}0L VG[ SFIDL lD,STMGM U]6M¿Z } [ ]} [ ]} [ ]} [ ] [Fixed Captial
& Fixed Assets Ratio] :
VF U]6M¿Z 5FP;P GM U]6M¿Z K[P SFIDL lD,STM VG[ SFIDL D}0L JrR[GM
;\A\W SFIDL D}0L SFIDL lD,STMGM U]6M¿ZP VlC\ SFIDL D}0L V[8,[ X[ZCM<0ZMGF
E\0M/M + ,F\AF UF/FGL ,MGP
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SFIDL D}0L lD,STGM U]6M¿Z = 
X[ZCM<0ZMGF E\0M/ + ,F\AF UF/FGL ,MG
SFIDL lD,STM
VF U]6M¿ZG[ ,F\AF UF/FGF E\0M/ ;FD[ SFIDL lD,STMGF\ ] [ \ \ [ \] [ \ \ [ \] [ \ \ [ \] [ \ \ [ \ [Long
term fund to Fixed Assets] U]6M¿Z J0[ 56 VM/BJFDF\ VFJ[ K[P] [ \ [ [] [ \ [ [] [ \ [ [] [ \ [ [
VF U]6M¿Z V[D ;}RJ[ K[ S[ SFIDL D}0LGF\ E\0M/MGM p5IMU SFIDL
lD,STMGL BZLNL DF8[ SZJM Ô[.V[P SFIDL D}0L lD,STMGM VFNX" U]6M¿Z
! o !GM CMJM Ô[.V[P Ô[ VF U]6MTZ ! o ! SZTF\ VMKM CMI TM V[D XCL XSFI
S[ S[8,LS SFIDL lD,STM RF,] N[JFDF\YL pNŸEJ[, E\0M/DF\YL BZLNL K[4 H[ l:YlT
;\TMQFSFZS G U6FI JWFZ[ CMI TM V[D SCL XSFI S[ SFIDL D}0LGF\ E\0M/GM
p5IMU YJM Ô[.V[P VF U]6M¿Z JWFZ[ CMI TM V[D SCL XSFI S[ SFIDL D}0LGF\
E\0M/MGM p5IMU RF,] lD,STMDF\ YFI K[4 H[JL RF,] lD,STM JWFZ[ 5FK/ ZMSF.
ZC[TF\ E\0M/M W\WFSLI ÝJ'lTGL h05 JWFZJFDF\ VFKF SFI"lgJT YTF\ J/TZGM
NZ JWFZL XSFTM GYLP
#P GOFSFZSTF VG[ SFI"1FDTF V\U[GF lJ`,[QF6vlJJ[RG ;\A\WL U]6M¿ZMo[ " \ [ [ [ \ \ ][ " \ [ [ [ \ \ ][ " \ [ [ [ \ \ ][ " \ [ [ [ \ \ ]
W\WFSLI V[SD[ 5MTFGF ;FY"S Vl:TtJ DF8[ GOFSFZSTF D[/JJL H ZCL4
GOFSFZSTF Ô/JL ZFBJL Ô[.V[ VG[ GOFSFZSTFDF\ JWFZM SZJM H ZæMP W\WFSLI
V[SD DF8[ GOFG]\ p5FH"G4 D}bI C[T] AG[ K[P W\WFSLI V[SDGL SFI"1FDTF DF5JF
DF8[ H GOFSFZSTFG]\ U]6M¿ZM äFZF D}<IF\SG SZJFG]\ K[ T[J]\ GYL4 5Z\T] W\WFSLI
V[SDDF\ ZMSFI[,L D}0L 5Z J/TZ S[8,]\ D/L ZC[ K[P VG[ W\WFSLI V[SD H[ W\WFSLI
Ô[BDM p5F0[ K[ T[GF ;\NE"DF\ 56 GOFSFZSTFG]\ lJ`,[QF6 SZJ]\ VFJxIS AG[ K[P
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GOFSFZSTFGL S1FF S[ GOFSFZSTFGM VFWFZ J[RF6GF HyYF 5Z4 JT"6}\S 5Z4
50TZ V\S]X VG[ 50TZ 38F0F 5Z4 GF6FSLI E\0M/GF V;ZSFZS p5IMU 5Z
ZC[,M K[P T[YL VF ;\NEM"GF VG];\WFG[ VF56[ GOFSFZSTFG]\ lJ`,[QF6 SZTF lJlJW
U]6M¿ZMGM VeIF; SZLX]\P V+[ GM\WGLI K[ S[ VF56[ W\WFlSI V[SD[ D[/J[,
sDF+f GOM H wIFGDF\ ,[JM GYL4 5Z\T] W\WFSLI V[SDGL ——SDFJJFGL XlÉT˜˜GM
;CL V\NFH GOFSFZSTFGF lJ`,[QF6 äFZF D[/JJM K[P GOFSFZSTF äFZF SDFJFGL
XlÉTGM V\NFH D[/JJF DF8[ GOFSFZSTFG[ H]NF H]NF ¹lQ8SM6YL T5F;JL H ZCLP
H[D S[ J[RF6 VG[ GOFSFZSTF4 J[RFI[, DF,GL 50TZ VG[ GOFSFZSTF4 ;\RF,SLI
BR" VG[ GOFSFZSTF4 ZF[SFI[,L D}0L VG[ GOFSFZSTF JU[Z[P VF56[ GOFSFZSTFG]\
lJ`,[QF6 SZJF DF8[ GOFSFZSTFGF U]6M¿ZG[ ——pt5FNG ÝJ'lT J[RF6ÝJ'lT˜˜ 5Z
VFWFlZT U]6MTZM VG[ W\WFSLI V[SDDF\ ZMSFI[,F GF6FSLI E\0M/MGF V;ZSFZS
p5IMU sW\WFSLI V[SDGL V[S\NZ sSFI"1FDTFf GOFSFZSTFfGF ;\NE"DF\
GOFSFZSTFGF U]6M¿ZMGM VeIF; SZLX]\P
ÝYD VF56[ pt5FNGÝJ'lTvJ[RF6ÝJ'lT 5Z VFWFlZT GOFSFZSGF U]6M¿ZM
H[G[ GP G]\P BFTFGF U]6M¿ZM J0[ NXF"JFI K[ T[ T5F;LV[P
!P SFRF GOFGM U]6M¿Z ]]] ] [Gross Profit Ratio VYJF GP Ratio]
SFRM GOM VG[ J[RF6 JrR[GM ;\A\W V[8,[ SFRF GOFGM U]6M¿ZP
SFRF GOFGM U]6M¿Z = 
SFRM GOM
 2 !__
     
J[RF6
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SFRF GOFGM U]6M¿Z W\WFSLI V[SDGL pt5FNGÝJ'lTvJ[RF6ÝJ'lT SFI"1FDTF
DF5JFGM V[S DCtJGM 5Z\T] ÝFYlDS U]6M¿Z K[P K[<,F # YL 5 JQF"GF SFRF
GOFGF U]6M¿ZM ;ZBFJLG[ TYF VgI S\5GLGF SFRF GOFGF U]6MTZM S[ pnMUGF
ÝDF6 DF5N\0 VG];FZGF SFRF GOFGF U]6M¿ZM ;FY[ W\WFSLI V[SDGF SFRF
GOFGF U]6MTZMGL ;ZBFD6L SZL S\5GLGL GOFSFZSTF T5F;JFDF\ VFJ[ K[P
ZP RMbBM GOFGM U]6M¿Z ]]] ] [Net Profit Ratio VYJF NP Ratio]
RMbBM GOM VG[ J[RF6 JrR[GM ;\A\W V[8,[ RMbBF GOFGM U]6M¿ZP VCL\
RMbBM GOM V[8,[ AWF BRF"VM4 3;FZM VG[ SZJ[ZFGL Ô[UJF. SIF" 5KL JWTM
GOMP
RMbBF GOFGM U]6M¿Z = 
RMbBM GOM
 2 !__
J[RF6
;FDFgI ZLT[ RMbBF GOFGM U]6M¿Z Z_ 8SF H[8,M CMI TM S\5GLGL
GOFSFZSTF ;FZL U6L XSFIP X[ZCM<0ZM DF8[ RMbBF GOFGM U]6M¿Z VUtIGM
U]6M¿Z AG[ K[P RMbBF GOFGF U]6M¿Z 5ZYL S\5GLGL GOFSFZSTFGM bIF,
D[/JTL JBT[ :8MSG]\ D}<IF\SG4 3;FZFGL 5}ZTL Ô[UJF.4 D}0L BR" VG[ DC[;},L
BR" JrR[ IMuI OF/J6L Y. K[ S[ S[D JU[Z[ AFATM wIFGDF\ ,[JL Ô[.V[P RMbBF
GOFGM U]6M¿Z JCLJ8L 5ZMÙ BRF"4 J[RF6 5ZM1F BRF" VG[ GF6FSLI BRF"VM
5ZGF\ SFI"1FDTFGL S1FF NXF"J[ K[P K[<,F\ 5F\R JQF"GF SFRF GOFGF VG[ RMbBF
GOFGF U]6M¿ZMG[ ;FY[ wIFGDF\ ,. S\5GLGL GOFSFZSTFGM lG6"I ,[JM Ô[.V[P
RMbBF GOFGF U]6M¿ZGL DNN J0[ S\5GL ,[JF T[DH BR" 5Z lGI\+6 DF8[ H~ZL
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5U,F\ EZJF V\U[GF lG6"IM ,. XS[ K[P
#P ;\RF,G U]6M¿Z \ ]\ ]\ ]\ ] [Operating Ratio] : J[RFI[, DF,GL 50TZ
VG[ W\WM R,FJJFGF S], BRF" TYF J[RF6 JrR[GM ;\A\W V[8,[ ;\RF,G U]6M¿ZP
;\RF,G U]6M¿Z = 
J[RFI[, DF,GL 50TZ + W\WM R,FJJFGF BR" 
2 !__
J[RF6
VCL\ J[RFI[, DF,GL 50TZ = SFRF DF,GM X~VFTGM :8MS + BZLNLvSFRF
DF,GM VFBZ :8MS VYJF J[RF6 v SFRM GOMP
VF U]6M¿Z S\5GLGL ;\RF,SLI SFI"1FDTFGM bIF, VF5[ K[P ;\RF,SMGL
SFI"1FDTFF DF5JF DF8[ 56 VF U]6M¿Z p5IMUL K[P VF U]6M¿Z H[D JWTM ÔI
T[D ;\RF,SLI BRF" 5ZGL V\S]XlGIDGL SFDULZL VZ;SFZSTFDF\ 38F0M Y.
ZæFGM lGN["X VF5[ K[P ;FDFgI ZLT[ VF U]6M¿Z (_ 8SF H[8,M CMI TM S\5GLGL
GOFSFZSTF ;FZL K[ V[D SCL XSFIP H[D VF U]6M¿Z JW] T[D GOFSFZSTF VMKL
VG[ H[D VF U]6M¿Z VMKM T[D S\5GLGL GOFSFSZTF ;FZL K[ V[D SCL XSFIP
lJlJW S\5GLVMGF ;\RF,G U]6M¿Z ;FY[ S\5GLGF ;\RF,G U]6M¿ZG[ ;ZBFJL
;\RF,SMGL SFI"1FDTF DF5JL Ô[.V[P VF U]6M¿ZM H[D GLRM ÔI T[D VGFDTMDF\
VG[ l0lJ0g0 NZDF\ JWFZM SZL XSFI K[P
$P BR" U]6M¿Z " ]" ]" ]" ] [Expence Ratio] : ;\RF,G U]6M¿ZDF\ O[ZOFZ ÉIF\
SFZ6M;Z YIM K[ T[ ;DÔJTM VF BR" U]6MTZ ;\RF,G U]6M¿ZMGM 5}ZS U]6M¿Z
K[P J[RF6 ÝJ'lT ;FY[ ;\A\WLT DF,;FDFG4 DH}ZL4 pt5FNG SFDULZL4 JCLJ8L4
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GF6FSLI4 J[RF6 lJTZ6 H[JF\4 NZ[S BR" TYF J[RF6 JrR[GM ;\A\W V[8,[ BR"
U]6M¿ZP
BR" U]6M¿Z =
BR"
2 !__
      
J[RF6
$P ;DU| ZMSF6 ;\A\WL GOFSFZSTF V\U[ lJ`,[QF6GF U]6M¿ZM o| \ \ \ [ [ ]| \ \ \ [ [ ]| \ \ \ [ [ ]| \ \ \ [ [ ]
GF6FSLI E\0M/GF V;ZSFZS p5IMUL S1FF GÞL SZJF DF8[ GPG]\P BFTFGF
T[DH 5FP ;P GF\ H]NF H]NF lJ:T'T lC;FAL ;\NEM" VG];FZGF\ VF JF:TlJS lD,STM
l;JFIGF D}0LE\0M/M sGF6FSLI E\0M/Mf VG[ T[GL GOFSFZSTFGF GLR[ D]HAGF
U]6M¿ZM T5F;JFDF\ VFJ[ K[P
!P X[ZCM<0ZMGF sE\0M/f ZMSF6 5Z J/TZGM U]6M¿Z [ \ ][ \ ][ \ ][ \ ] [Return
Ratio on Shareholder's (Fund) Investment] o X[ZCM<0ZMGL S], ZSD V[8,[
DFl,SMV[ ZMS[,L S\5GLGL SFI"1FDTF s;DU| SFI"1FDTF GOFSFZSTFGL SFI"1FDTF
;lCTf GM bIF, D/L ZC[ K[P X[ZCM<0ZMGL S], ZSD VG[ X[ZCM<0ZMG[ OF/[ VFJTF
RMbBF GOFGM ;\A\W V[8,[ X[ZC[<0ZMGF ZMSF6 5Z J/TZGM U]6M¿ZP W\WFSLI
V[SDGF DFl,S TZLS[ X[ZCM<0ZMG[ VF U]6M¿Z T5F;JFDF\ BF; Z; CMI K[P
VCL\ X[ZCM<0ZMGF sE\0M/f ZMSF6DF\ .lÉJ8L X[ZD}0L4 Ý[OZg; X[ZD}0L VG[
VGFDT JWFZFGM ;DFJ[X YFI K[P
X[ZCM<0ZMGF ZMSF6 5Z J/TZGM U]6M¿Z = 
SZJ[ZF AFNGM RMbBM GOM
 2 !__
 
X[ZCM<0ZMGF\ ZMSF6M sE\0M/f
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S], lD,STDF\YL S], N[JF\ AFN SZLG[ 56 X[ZCM<0ZMGF\ E\0M/ D[/JL XSFIP
W\WFSLI V[SDGF DFlS,M TZLS[ X[ZCM<0ZMGF S], ZMSF6 5Z 5}ZT]\ J/TZ D/[ K[
S[ S[D T[GM bIF, VF U]6M¿Z 5ZYL VFJ[ K[P ZMSF6SFZM S. S\5GLDF\ ZMSF6 SZJ]\
V[ V\U[GM bIF, D[/JJF DF8[ VF U]6M¿ZGM p5IMU SZ[ K[P Ô[ S[ VF V[S DF+
U]6M¿Z 5ZYL W\WFGF\ DFl,SLNX"S ZMSF6M 5Z S[8,]\ J/TZ D/[ K[ T[GM4 V[8,[ S[
GF6FSLI E\0M/GF V;ZSFZS p5IMUGM ;\5}6" bIF, D/L XS[ GlCP
ZP .lÉJ8L X[ZCM<0ZMGF\ E\0M/ 5Z J/TZGM U]6M¿Z [ \ \ ][ \ \ ][ \ \ ][ \ \ ] [Ratio of
Return on Equity shareholder's Fund] o S\5GLGF SZJ[ZF AFNGF\ V[8,[ S[
RMbBF GOFDF\YL Ý[OP X[Z l0lJ0g0 AFN SIF" 5KL H[ GOM ZC[ T[G[ .lÉJ8L X[ZD}0L
T[DH D]ÉT VGFDTM J0[ EFUJFYL VF U]6M¿Z D/[ K[ H[ .PX[ZCM<0ZMGF\ E\0M/
5Z J/TZGL 8SFJFZL ;}RJ[ K[P .PX[ZCM<0ZGF\ E\0M/DF\ .P X[ZD}0L VG[ D]ÉT
VGFDTM wIFGDF\ ,[JFI VJF:TlJS lD,STM CMI TM AFN SZJLP
.PX[ZCM<0ZMGF\ E\0M/ 5Z J/TZGM U]6M¿Z =
=
RMbBM GOM v Ý[OPX[Z l0lJ0g0
2 !__
 X[ZCM<0ZMGF\ ZMSF6M sE\0M/Mf
#P .lÉJ8L X[ZD}0L 5Z l0lJ0g0GM S[ J/TZGM NZ [ } [[ } [[ } [[ } [ [Rate of
return on Equity Share capital] o S\5GLGF SZJ[ZF 5KLGF RMbBF GOFDF\YL
;F{ ÝYD  Ý[OZg; X[ZCM<0ZMG[ T[DH VgI 51FSFZMG[ l0lJ0g0 VG[ jIFH R}SjIF
5KL tIFZ AFN JWTM GOM S\5GLGF DFl,SM TZLS[ .lÉJ8L X[ZCM<0ZG[ l0lJ0g0
TZLS[ JC[\RJFDF\ VFJ[ K[P RMbBM GOM VG[ .lÉJ8L X[ZD}0L JrR[GF ;\A\WG[ .lÉJ8L
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X[ZD}0L 5Z J/TZGM NZ SC[JFDF\ VFJ[ K[P VF U]6MTZ 5ZYL S\5GL 5MTFGF
.lÉJ8L X[ZCM<0ZMG[ RMbBF GOFDF\YL S[8,F 8SF l0lJ0g0 JC[\RL XS[ K[ T[GM bIF,
VFJ[ K[P
.lÉJ8L X[ZD}0L 5Z l0lJ0g0GM S[ J/TZGM NZ =
= 
Ý[OP X[Z l0lJ0g0 5KLGM RMbBM GOM VYJF l0lJ0g0
 2 !__
 
VMl0"GZL X[ZD}0L
ZMSF6SFZMGL ¹lQ8V[ VF B}A H DCtJGM U]6M¿Z K[P VF U]6M¿Z 5ZYL
S\5GLGF ;\RF,SMGL .lÉJ8L X[ZCM<0ZMG[ J/TZ R}SJL ZC[JFGL 1FDTFGM bIF,
VFJ[ K[P
$P S], lD,STM 5Z J/TZGM NZ ]]] ] [Rate of Return on Total
Asset] : W\WFDF\ S], lD,STM ~5[ ZC[, D}0LZMSF6 5}Z]\ 5F0GFZF W\WFGF DFl,SM
VG[ VgI ,[6NFZM :J~5GF ZMSF6SFZMGL D}0LGM p5IMU T5F;JF DF8[ SZ AFNGF
RMbBF GOF ;FY[ S], lD,STMG[ EFUTF\ ÝF%T YTM U]6M¿Z K[P
S], lD,STM 5Z J/TZGM NZ = 
SZJ[ZF AFN RMP GOM + jIFH
 2 !__
S], lD,STM
SZJ[ZF AFNGF RMP GOFDF\ ,[6NFZ :J~5GF ZMSF6SFZMG[ R}SJJFDF\ VFJT]\
jIFH pD[ZLG[ VF U]6M¿Z XMWJFDF\ VFJ[ K[P ßIFZ[ ;DU| GOFSFZSTF ;\A\WL S],
lD,STM 5Z J/TZ NZ lJX[ VlEÝFI VF5JFGM CMI tIFZ[ jIFHGM ;DFJ[X SZ
AFNGF RMP GOFDF\ SZJMP
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5P X[ZNL9 SDF6LGM NZ [[[ [ [Earning Per Share-EPS] o .lÉJ8L X[Z
;\bIFG[ wIFGDF\ ,.G[ Ý[OP X[Z l0lJ0g0 AFNGM RMP GOM V[8,[ S[ .P X[Z CM<0ZMG[
DF8[ JC[\R6L 5F+ GOFG[ VFWFZ[ X[ZNL9 GOFSFZSTF T[DH SDF6LNFZ XMWJF DF8[
GLR[ D]HA GF ;}+GM p5IMU SZJFDF\ VFJ[ K[P
EPS = 
Ý[OP X[Z l0lJ0g0 AFNGM RMbBM GOM
.PX[Z ;\bIF
EPS G[ VFWFZ[ E}TSF/DF\ VD]S JQF"GL EPS GL ;ZBFD6L J0[ GOFSFZSTF
VG[ SDF6L NZ JWL ZæM K[ S[ 38L ZæM K[ T[ lJX[ Ô6SFZL D/L XS[ K[P EPS G[
V;ZSTF" 5lZA/M TZLS[ lC;FAL ,FEM JU[Z[ 5lZA/MGL V;Z wIFGDF\ ,[JFI K[P
&P X[ZNL9 l0lJ0g0GM NZ [[[ [ [Dividend Per Share - DPS] o .lÉJ8L
VYJF VMl0"GZL X[Z CM<0ZMG[ S], R}SJ[, l0lJ0g0 NZ[S X[ZCM<0;" JrR[ X[ZNL9
S[8,]\ R}SJFI]\ T[ GÞL SZJF DF8[ l0lJ0g0GM X[ZNL9 NZ XMWJFDF\ VFJ[ K[P H[G]\ ;}+
GLR[ D]HA K[P
X[ZNL9 l0lJ0g0GM NZ (DPS) = 
.lÉJ8L VYJF VMl0"GZL X[Z CMPG[ R}SJ[, l0lJ0g0
.lÉJ8L VYJF VMl0"GZL X[Z ;\bIF
BF; SZLG[ V[SDDF\ GF6F ZMSF6 SZGFZFVMG[ GF6FGF\ ZMSF6 p5Z l0lJ0g0
D/T]\ CMI T[GL X[ZNL9 l0lJ0g0GL ZSD Ô6LG[ EFlJ X[Z BZLN J[RF6 V\U[
lG6"IM ,[JF DF8[ IMuI Ô6SFZL VF U]6MTZ äFZF D/L XS[ K[P T[DH X[ZNL9
SDF6LGF NZGL ZSDDF\YL X[ZNL9 l0lJ0g0GM NZ AFN SZJFYL V[SD SDF6L 5{SL
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S[8,L ZSD l0lJ0g0 5FK/ R}SJ[ K[ VG[ S[8,L ZSD W\WFGF EFlJ T[DH lJSF;GF
C[T];Z V,U ZFBL D}S[ K[ T[ V\U[ 56 DFlCTL GÞL Y. XS[ K[P
*P l0lJ0g0 R]SJ6L U]6M¿Z ] ]] ]] ]] ] [Dividend Pay out Ratio] VG[
Ô/JL ZFB[,L SDF6LGM U]6M¿Z [Retained Earning Ratio - RER] o ßIFZ[ EPS
VG[ DPSGL UFl6lTS ;ZBFD6L J0[ V[ GÞL SZJFDF\ VFJ[ S[ V[SD äFZF R}SJFT]\
l0lJ0g0 X[ZNL9 SDF6LG[ VFWFZ[ S[8,F ÝDF6DF\ S[ S[8,L 8SFJFZL YL K[P tIFZ[ T[ A[
AFAT GÞL Y. XS[ K[P (A) l0lJ0g0 R]SJ6L U]6M¿Z VG[ (B) Ô/JL ZFB[,
SDF6LGM U]6M¿Z H[ AgG[GF\ ;}+M GLR[ D]HA K[P
(A) l0lJ0g0 R]SJ6L U]6M¿Z (DPR) =
 DPS
EPS
Ô[ ;}+G[ U]^ IF !__ SZLV[ TM U]6M¿Z 8SFJFZL ;}RJ[ K[ VgIYF T[ ÝDF6
NXF"JX[P
(B) Ô/JL ZFB[,L SDF6LGM U]6M¿Z (RER) = 100 - DPR
>lÉJ8L 5Z J/TZG[ wIFGDF\ ZFBLG[ Ô/JL ZFB[, SDF6LGF U]6M¿Z
5ZYL lJSF; U]6MTZ D/L XS[ K[P
(P ZMSFI[,L D}0L 5Z J/TZGM NZ [ }[ }[ }[ } [Return on Employed
Capital] o S\5GLGF RMbBF GOF VG[ ZMSFI[,L D}0L JrR[GF\ ;\A\WG[ ZMSFI[,L D}0L
5Z J/TZGM NZ SC[JFDF\ VFJ[ K[P W\WFSLI V[SDGL ;DU| GOFSFZSTF T5F;JF
DF8[ VF U]6M¿ZGM jIF5S ÝDF6DF\ p5IMU YFI K[P VF U]6M¿Z W\WFSLI V[SDGL
;DU| SFI"1FDTF NXF"JTM U]6M¿Z SC[JFDF\ VFJ[ K[P
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VF U]6M¿ZDF\ RMbBM GOM V[8,[ jIFH VG[ SZJ[ZFGL Ô[UJF. 5C[,FGM
GOM4 ßIFZ[ .P X[ZD}0L4 sÝ[OPD}0Lf VGFDT VG[ JWFZF ~5[ ZMSFI[,L D}0LDF\
X[ZCM<0ZMGF E\0M/M VG[ ,F\AF UF/FGL ,MG sl0A[\RZfGM ;DFJ[X YFI K[P
VJF:TlJS lD,STM AFN YFI K[P ALÔ VY"DF\ ZMSFI[,L D}0L V[8,[ S], JF:TlJS
lD,STMv RF,]\ N[JF\P VF ZLT[ U6FI[,L ZMSFI[,L D}0LG[ RMbBL ZMSFI[,L D}0L
SC[JFDF\ VFJ[ K[P ZMSFI[,L D}0L 5Z J/TZGM NZ S], ZMSFI[,L D}0L V[8,[ S[ S],
JF:TlJS RMbBL lD,STMGF VFWFZ[ 56 U6L XSFIP
ZMSFI[,L D}0L 5Z J/TZGM NZ =
 
jIFH VG[ SZJ[ZF 5C[,FGM RMbBM GOM(EBIT) 
 2 !__
ZMSFI[,L D}0L
VF NZ D}0L ZMSF6 5Z SDFJFGL XlÉTGM p<,[B SZ[ K[P VF U]6M¿Z H[D
JW] T[D S\5GL ;DU| GOFSFZSTF ;FZL K[ V[D SCL XSFIP VF U]6M¿Z JFHAL K[
S[ S[D T[ T5F;JF DF8[ VgI S\5GLVMDF\ ZMSFI[,L D}0L 5ZGF J/TZGF NZGL ;FY[
S\5GLGF J/TZGF NZG[ ;ZBFJLG[ lG6"I ,[JFDF\ VFJ[ K[P VF U]6M¿Z 5ZYL
;\RF,SMGL SFI"1FDTFGM bIF, VFJ[ K[P
&P lC;FAL U]6M¿ZMq lJ`,[QF6GL p5IMULTF] [] [] [] [
GF6FSLI lJ`,[QF6 DF8[ U]6M¿Z 5'YÞZ6GL p5IMULTF VlGJFI" K[P
U]6M¿ZG[ GF6FSLI ZMUGF\ ,1F6M Ô6JFGF\ ;FWG TZLS[ 56 VM/BJFDF\
VFJ[ K[P
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W\WFSLI HUTDF\ lC;FAL U]6M¿ZMG]\ lJ`,[QF6 GLR[ NXF"J[, ZLT[
p5IMUL K[P
!P U]6M¿ZMG[ VFWFZ[ ZMS04 J[RF64 BR" lJSF; v SFI"ÊDMGF\ V\NFH5+M T{IFZ
SZL XSFI K[P E}TSF/GF J,6GL DFlCTLG[ VFWFZ[ ElJQIGL JW] RMÞ;
WFZ6FVM SZL XSFI K[P
ZP U]6M¿ZMGL DNNYL GOFSFZSTF TYF ÝJFlCTF lJX[4 ;âZTF lJX[4 W\WFGL
SFI"1FDTFG]\ DF5 GLS/L XS[ K[P T[GF 5ZYL SFI"1FDTF ;]WFZJFG[ ,UTF
p5FIM lJRFZL XSFI K[P
#P U]6M¿ZM ;\RF,SMG[ ;Z/TFYL ;DÒ XSFI T[ ZLT[ DFlCTLG[ ZH} SZ[ K[P
VFYL ;\RF,SM IMuI lG6"IM ,. XS[ K[P
$P U]6M¿ZGL DNNYL lJlJW ,1F6M lJX[ Ô6SFZL D[/JL IMuI 5U,F ,[JF
W\WFSLI 7FGGL Ô6SFZL ALÔG[ ;Z/TFYL 5CM\RF0L XSFI K[P
5P ;DS1F S\5GLVM 5MTFGF U]6M¿ZMG[ ALÒ S\5GLVMGF U]6M¿Z ;FY[
;ZBFJLG[ VF\TZ5[-L T],GF J0[ 5MTFGF\ SFIM" VG[ ÝUlTG]\ D}<IF\SG SZL
XS[ K[P
&P ;\RF,SMG[ ;TT ÔU'T ZFBJFDF\ U]6M¿ZM DCtJGM OF/M VF5[ K[P S\5GLGL
TZ,TF4 GOFSFZSTF4 lD,STMGF p5IMUGL V;ZSFZSTF4 N[JFG]\ ÝDF6
:8MS éY,M4 J[RF6 GLlT4 p3ZF6L GLlT4 R]SJ6L GLlT JU[Z[ V\U[ lJlJW
DF5M NXF"JLG[ T[ ;\RF,SMG[ DIF"NF VM/\UTF ARFJ[ K[P
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*P BR" VG[ J[RF6 5Z U]6M¿ZGL DNNYL V;ZSFZS V\S]X ZFBL XSFI K[P
(P ZMSF6SFZ4 T[GL DNNYL ZMSF6GM lG6"I ,. XS[ K[P
)P U]6M¿ZMGL DNNYL GF6FSLI 5+SMGL lJ:T'T DFlCTL ;Z/ VG[ ;\l1F%T
ZLT[ ZH} SZL XSFI K[P
!_P VFNX" U]6M¿ZMG[ ÝDF6 U]6M¿ZM ;FY[ ;ZBFJL ;\S,GGL SFDULZL 5Z
V;ZSFZS ZLT[ SZL XSFI K[P
!!P lG6"IM ,[JF DF8[ U]6M¿ZM 5FIF~5 DFU"NX"G DFlCTL 5}ZL 5F0[ K[P
"Ratio Analysis is one of the important tools of finacial analysis.
They assist the management in its basic function of forecasting, planning,
control and communication."
VFD4 ÝUTXL, AGTF HTF lJ`JDF\ W\WFSLI SFI"1FDTF4 ;âZTF VG[
GOFSFZSTF U]6M¿ZGL DNNYL Ô6L XSFI K[ VG[ T[DF\ H T[G]\ DCtJ ZC[,]\ K[P
*P lC;FAL U]6M¿ZMqlJ`,[QF6GL DIF"NFVM] [ "] [ "] [ "] [ "
lC;FAL U]6M¿ZMG]\ lJ`,[QF6 GLR[ NXF"J[,L DIF"NFVM WZFJ[ K[P
!P lC;FAL ;rRF. VG[ U]6M¿ZMG]\ ;FR]\ DF5 o lC;FAL U]6M¿ZM DF8[
H~ZL DFlCTL VG[ VF\S0FVM4 ÝSFlXT lC;FAM VG[ VC[JF,MDF\YL ,[JFDF\ VFJ[
K[P VF DFlCTL H BFDLEZ[,L CMI TM U]6M¿ZM ;FR]\ DF5 G NXF"J[P
ZP SM. V[S H JQF"GF\ lC;FAM 5ZYL U]6M¿Z lJ`,[QF6 äFZF YTL
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;ZBFD6L S[ TFZ6M ;\5}6" DFlCTL G VF5L XS[P
#P AN,FTF 5lZA/M VG[ U]6M¿ZMG]\ DF5 o U]6M¿ZM H[ S\. DF5 NXF"J[
K[ T[ E}TSF/G[ VFWFZ[ SF-JFDF\ VFjI]\ CMI K[P ElJQI DF8[ T[GM p5IMU SZTL
JBT[ AN,FTF\ 5lZA/M wIFGDF\ ,[JF\ Ô[.V[P
$P GF6FSLI l:YlT ;\A\WL lG6"IMDF\ AFæ4 VgI 5lZA/MGL V;Z o
lC;FAL U]6M¿ZM p5ZYL H W\WFSLI V[SDGL GF6FSLI l:YlT V\U[ ;FRM lG6"I
,. XSFI GCL\P lC;FAL U]6M¿ZM ;FY[ W\WF ACFZGF\ 5lZA/M4 H[JF\ S[ CZLO
S\5GLVMGL GLlT4 ;ZSFZL GLlT4 VY"T\+GF ÝJFCM4 ZFHSLI O[ZOFZM JU[Z[ 56
wIFGDF\ ,[JFGF ZC[ K[P lC;FAMDF\ ZC[,L VgI 5lZA/MGL V;Z J0[ VF\S0FXF:+LI
DFlCTL S[ lC;FAM CMI tIFZ[ T[ AFATM 56 T5F;JL Ô[.V[P
5P ;\5}6" lC;FAL 7FGGL VFJxISTF o lC;FAL U]6M¿ZMG[ p5IMU
SZGFZ 5F;[ lC;FAL 7FG ;\5}6" CMJ]\ H~ZL AG[ K[P U]6M¿ZM l;JFI VgI T5F;
56 H~ZL AGTL CMI K[P U]6M¿ZM 8SFJFZLYL ZH} YTF CMI tIF\ 8SFJFZLGL DIF"NF
wIFGDF\ ,[JL Ô[.V[P
&P ;J"U|FCL V;Z T5F;JL o SM. V[S H U]6M¿Z 5ZYL lJ`,[QF6 SZJ]\
D]xS[, K[P T[YL U]6M¿Z v H}YGL ;J"U|FCL V;Z T5F;JL 38[P H[D S[ ;ZBFD6L
DF+ G SZTF lC;FAMGM VFWFZ4 lC;FALGLlT J0[ A[ 5[-LG]\ lJ`,[QF6 SZJ]\P
*P O]UFJFGL V;ZG[ wIFGDF\ ,[JFTL GYL o O]UFJF,1FL VY"T\+DF\
;FDFgI EFJ;5F8LDF\ ;TT O[ZOFZM YTF CMI K[P T[YL H]NF H]NF U]6M¿ZM JrR[GL
;ZBFD6L VTFlS"S AGL ZC[ K[P
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(P ÝDF6 VYJF VFNX" U]6M¿ZMGL DIF"NF o U]6M¿Z VG[ T[GF
lJ`,[QF6GM p5IMU SZJF DF8[ H[ DF5N\0 S[ VFNX" ÝDF6 GÞL SZ[, CMI T[
ÉIFZ[I ;\5}6" VG[ SFIDL DF5N\0 AGL XS[ GlCP
)P ;\A\lWT lJUTMG[ VFWFZ[ H U]6M¿ZM ;FR]\ DFU"NX"G VF5L XS[ T[
wIFGDF\ ,[J]\P
!_P lJ`,[QF6STF"V[ VD]S U]6M¿ZMG[ JW] wIFGDF\ ,[JF VG[ VD]SG[
lJ:T'T SZJFG]\ J,6 tIFUJ]\ Ô[.V[P
ZP$ J,6 NXF"JTL 8SFJFZLVM""" "
W\WFGL l:YlTG]\ 5'YÞZ6 SZJF DF8[ V[S JQF"GF VF\S0FVM 5]ZTF GYLP K[<,F
+64 5F\R S[ ;FT JQF"GF VF\S0FVMGL ;ZBFD6L SZJL JW]\ p5IMUL lGJ0[ K[P VFJF
T],GFtDS VF\S0FVM VG[S ZLT[ ZH} Y. XS[ K[P T[DF\YL V[S ZLT[ V[8,[ J,6
NXF"JTL 8SFJFZL ZLT K[P
VF 5âlTDF\ SM. 56 V[S JQF"GF VF\S0FVMG[ VFWFZ TZLS[ ,[JFDF\ VFJ[
K[P VG[ T[G[ !__ U6JFDF\ VFJ[ K[P ALÔ JQF"GF VF\S0FVMG[ VFWFZ JQF" s!__
U6[,fGF VF\S0FVMGL ;FY[ ;ZBFJL 8SFJFZLDF\ ZH} SZJFDF\ VFJ[ K[P J,6
8SFJFZL V[ V[S ÝSFZ[ ;}RS VF\S s Index Namberf K[ T[D SCL XSFIP H]NF H]NF
JQF"DF\ VFJS VG[ BR"4 RF,] lD,STM VG[ RF,] N[JF JU[Z[ X]\ J,6 NXF"JTL
8SFJFZLVM 36L p5IMUL ;FlAT YFI K[P
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ZP5 ;Z[ZFX[[[[
;\bIFtDS DFlCTLVM lJUTYL Ô[.V[ TM ;\XMWG S[ lJ`,[QF6 DF8[ V[S9L
S[8,L lJUTGF D]bI U]6WDM"G[ ;\l1F%TDF\ bIF, VF5L ;DU| lJUT DF8[ ¹Q8F\T
DF\ 5]~ 5F0TL S[lgãI J,6 WZFJTL lS\DT V[8,[ ;Z[ZFX ;ZBFD6LGF C[T] DF8[
;Z[ZFXGM ACM/M p5IMU SZJFDF\ VFJ[ K[P
DwIJTL" l:YlTGF\ DF5M DF8[ ;FDFgI ZLT[ +6 ZLT Ô[JF D/[ K[P DwIS
sMeanf4 DwI:Y sMedianf VG[ AC],S sModef T[DF\YL DwIS V[8,[ S[
;Z[ZFXGM ACM/M p5IMU YFI K[P
ÝF%TF\SMGF ;ZJF/FG[ ÝF%TF\SMGL S], ;\bIF J0[ EFUJFYL D/TL ZSDG[
DwIS S[ ;Z[ZFX SC[JFI K[P ÝF%TF\SMGF ;ZJF/FG[ x∑  J0[ VG[ ÝF%TF\SMGL S],
;\bIFG[ n J0[ NXF"JLV[ VG[ DwIDS S[ ;Z[ZFXG[ 
X
 J0[ NXF"JLV[ TM DwIS S[
;Z[ZFX D[/JJFG]\ ;}+ v
xX n
∑=
 YFIP
ZP& F 5ZL1F6
A[ lGNXM"GF lJRZ6M JrR[GM TOFJT ;}RS K[ S[ S[D T[ GÞL SZJ] VFJxIS
Y. 50[ K[P VF DF8[ F 5ZL1F6GM p5IMU SZJFDF\ VFJ[ K[P
WFZM S[ V[S ;DlQ8DF\YL A[ lGNXM" ,[JFDF\ VFjIF K[P VG[ T[DGF 5lZ6FD
VG]ÊD[ N1 VG[ N2 K[P
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WFZM S[ S12 VG[ S22 VG]ÊD[ T[ lGNXM"GF lJRZ6M K[P
S1
2 VG[ S22 GL U6TZL VG]ÊD[ N1-1 VG[ N2-1 :JFT\œIGL DF+FV[
SZJFDF\ VFJ[ K[P V[8,[ S[ 5ZL1F6G]\ ;}+ GLR[ D]HA K[P
2
1
2
2
S
S
F=
ßIF\4  
12 2S = (X-X)1 N 11
∑−
1
2(X -X )
N -1
∑=
VG[4
12 2S = (Y-Y)1 N 11
∑−
2
2(Y-Y)
N -1
∑=  YX[P
F GL lS\DT C\D[XF ! YL JW] CMI K[P V[8,[ S[ U]6M¿ZDF\ lS\DTDF\ DM8F
VFU6SG[ V\X TZLS[ ,[JFDF\ VFJ[ K[P
Ô[ F F(V V )5%1 2≤ =  ;FY"STFGL S1FFV[ sßIF\ d, f V1 = N1 VG[ V2
= N2f YFI TM HO :JSFZJFDF\ VFJ[ K[P
F 5ZL1F6GF[ p5IMU ANOVA sAnalysis of VariancefDF\ 56 YFI S[
ßIFZ[ A[ SZTF JW] lGNXM"GL ;FY"STF V[S H ;DI[ 5]ZJFZ SZJFGL CMI tIFZ[
ANOVA DFZOT F 5ZL1F6 SZL XSFI K[P
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VFD4 DLGL l;D[g8 V[SDMGL SFI",1FTF DF5JF DF8[ ;\XMWS äFZF U]6M¿Z
lJ`,[QF64 J,6 NXF"JTL 8SFJFZLVM4 ;Z[ZFX VG[ F 5ZL1F6GM p5IMU SZJFDF\
VFJX[P
ZP* p5;\CFZ\\\ \
Ý:T]T ÝSZ6 SFI"1FDTFGM bIF, VG[ T[G[ DF5JFGL 5âlTVMDF\ SFI"1FDTF
V[8,[ X]\ m VG[ SFI" 1FDTF DF5JFGL lJlJW 5âlTVM H[JL S[ U]6M¿Z lJ`,[QF64
J,6 NXF"JTL 8SFJFZLVM4 ;Z[ZFX4 F 5ZL1F6 JU[Z[GL lJ:TFZ5}J"SGL ;DH}TL
VF5JFDF\ VFJ[, K[P
ÝSZ6v#
;\XMWG ~5Z[BF\ [\ [\ [\ [
#P! Ý:TFJGF
#PZ ;\XMWG XLQF"S
#P# ;D:IF :J~5
#P$ VeIF;GM ;DIUF/M
#P5 VeIF;GM jIF5
#P& GD}GF 5;\NUL
#P* VeIF;GF C[T]VM
#P( VeIF;GL ptS<5GFVM
#P) DFlCTLG]\ V[Sl+SZ6 VG[ 5'YÞZ6
#P!_ lC;FAL 5âlTVM VG[ VF\S0F XF:+LI 5âlTVM
#P!! ;\XMWG IMHGF
#P!Z ÝSZ6 VFIMHG
#P!# ;\A\lWT ;FlCtIGM VeIF;
#P!$ VeIF; V[SDMGM 5lZRIv.lTCF;
#P!5 ;\XMWGG]\ DCtJ
#P!& VeIF;GL DIF"NF
#P!* p5;\CFZ
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ÝSZ6v#
#P! Ý:TFJGF o
ÝFRLG SF/YL VFHGF ;DI ;]WLDF\ lNG ÝlTlNG O[ZOFZM TYF J:TL
J'lâGF SFZ6[ GJL GJL H~lZIFTM pNŸEJTL ÔI K[P DFGJ Vl:TtJ 8SFJL ZFBJF
DF8[ ZM8L4 S50F VG[ DSFG V[ ;F{YL 5FIFGL H~ZLIFTM K[P H[ 5{SL DSFG DFGJ
ÔT DF8[ DCtJGL H~ZLIFTM DFGL V[S K[P DFGJ XZLZ 8SFJL ZFBJF DF8[ VG[S
J:T]GL H~Z 50[ K[P H[D S[4 `JF; ,[JF DF8[ CJFGL H~ZLIFT K[P ìNIG[ R,FJJF
DF8[ ,MCLGL H~ZLIFT K[P T[JL H ZLT[ DSFG AF\WSFD DF8[ ;LD[g8GL H~ZLIFT
DCtJGL K[P
EFZTDF\ K[<,F +6[S NFISFYL 36F pnMUMGM lJSF; YIM K[P H[DF\ ,MB\04
5M,FN VG[ l;D[g8 ÝD]B :YFG[ K[P T[DF\ ;F{YL DCtJG]\\ VG[ 5FIFG]\ :YFG l;D[g8
pnMU K[P ;DU| EFZTDF\ S], !Z5 V[SDMGL VF;5F; DM8F sD[HZ %,Fg8f VFJ[,F
K[P ßIFZ[ U]HZFTDF\ VFXZ[ DM8F l;D[g8 V[SDM ( VG[ GFGF sDLGL %,Fg8f &_
VFJ[,F K[P H[DF\YL 36F V[SDM ;F{ZFQ8= lJ:TFZDF\ Vl:TtJ WZFJ[ K[P H[ l;D[g8GF
V[SDM 5MTFGF pt5FNGG]\ J[RF6 N[XvlJN[XDF\ 56 SZ[ K[P T[YL T[G\] :YFG VUtIG]\ K[P
l;D[g8 pnMUDF\ ZMHUFZLG]\ ÝDF6 VgI pnMUGL ;ZBFD6LGF\ ÝDF6DF\
JW] Ô[JF D/[ K[P SFZ6 S[ T[ pnMU sSg8LgI] ÝM;[;f CMJFYL Z$ S,FS %,Fg8 RF,[
K[P T[YL T[DF\ ZMSFI[, SFDNFZG[ ZMHUFZLGL TSM ÝDF6DF\ JWFZ[ D/[ K[P
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5[-LGL V[SDGL SFI"1FDTFGM VFWFZ SD"RFZLGL SFI"1FDTF 5Z ZC[,M K[P
SD"RFZLGL SFI"1FDTFGM VFWFZ T[DGF SFI" ;\TMQF 5Z ZC[,M K[P Ô[ SD"RFZLDF\ SFI"
;\TMQF JW] CMI TM SFI"1FDTF JW[ VG[ SFI";\TMQF VMKM CMI TM T[DGL SFI"1FDTF
38[ K[P SD"RFZLGF SFI";\TMQFGM VFWFZ T[DGL p\DZ4 :JEFJ4 lX1F6G]\ ÝDF64
V[SDG]\ JFTFJZ64 ;C SD"RFZL lJU[Z[ 5Z ZC[,M K[P
#PZ ;\XMWG XLQF"S\ "\ "\ "\ "  o
——U]HZFTGF DLGL l;D[g8 V[SDMGL H]NL H]NL SFDULZLGF 5F;FVMGM VeIF;˜˜
" A STUDY OF VARIOUS WORKING ASPECTS OF
MINI CEMENT PLANTS OF GUJARAT STATE"
#P# ;D:IF :J~5 o
VF ;D:IF lGR[GF SFZ6M;Z 5;\N SZJFDF\ VFJL K[P
SM. 56 pnMUDF\ W\WFGL GOFSFZSTFG[ B}AH DCtJG\\] :YFG VF5JFDF\
VFJ[ K[P W\WFGF ;\RF,SMV[ 5MTFGF SFI"1FDTF DF5JF DF8[ TYF W\WFDF\ S[8,L
ÝUlT Y. K[ T[ Ô6JF DF8[ GOFSFZSTFGM bIF, D[/JJM H~ZL K[P VF p5ZF\T
VFHGF ClZOF.GF I]UDF\ W\WFG[ 8SFJL ZFBJF DF8[ h05L lG6"IM ,[JF 50[ K[P
VFJF h05L lG6"IM ,[JF DF8[ W\WFGL SFI"1FDTF T5F;JFDF\ VFJ[ K[P VFD4 W\WFDF\
lJlJW TAÞ[ SFI"1FDTFGM bIF, D[/JJM VlT VFJxIS K[P
JT"DFG ;DIDF\ DLGL l;D[g8 V[SDMGL SFI"1FDTFG]\ ÝDF6 YM0]\ VMK]\ Ô[JF
D/[ K[P VF V[SDMGL SFI"1FDTF S[D VMKL K[ S[ GOM VMKM SZ[ K[ VF p5ZF\T
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;\RF,lSI 5lZA/M SFRFDF,GL VKT JLH/LGL T\UL4 VFW]GLSZ6GM VEFJ
JU[Z[ 5lZA/MGL V;Z 56 W\WFGL GOFSFZSTF 5Z YTL CMI K[P SFI"1FDTFG[ V;Z
SZ[ K[P T[DH T[DF\ JWFZM SZJF DF8[ X]\ SZJ] Ô[.V[ T[GM VeIF; SZJFDF\ VFJ[ K[P
#P$ VeIF;GM ;DIUF/M o
Ý:T]T ;\XMWGSFI" DF8[ 5F\R JQF"GL DFlCTL wIFGDF\ ,[JFDF\ VFJ[, K[P VF
5F\R JQF" Z__5v_& YL Z__)v!_ K[P ;\XMWS[ VF 5F\R JQF" V[JF ,LWF K[ S[ ßIFZ[
DSFG AF\WSFD 1F[+DF\ T[Ò VFJ[, K[ VG[ DLGL l;D[g8 pnMUGL SFDULZLDF\
lJSF; VG[ JWFZM Ô[JF D?IM K[P H[YL V[SDMGL SFDULZLGM VeIF; ;FZL ZLT[
SZL XSFIP
#P5 VeIF;GM jIF5 o
Ý:T]T ;\XMWG DF+ DLGL l;D[g8 pnMUG[ ;\A\lWT K[P T[DF\ D[HZ l;D[g8
pnMUGF V[SDGM ;DFJ[X SZJFDF\ VFJ[, GYLP T[YL ;\XMWG DF+ DLGL l;D[g8
pnMU VG[ ;FY[ H DF+ U]HZFT ZFßIDF\ VFJ[, DLGL l;D[g8 pnMU 5}ZTM
DIF"lNT K[P
#P& GD}GF 5;\NUL} \} \} \} \  o
Ý:T]T VeIF; DF8[ U]HZFTGF DLGL l;D[g8 V[SDMGL 5;\NUL DF8[ DLGL
l;D[g8 V[SDMGL pt5FNG 1FDTF sZ__ D[8=LS8GfG[ VFWFZ[ A[ EFUDF\ lJEFÒT
SZJFDF\ VFJ[,
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ÝYD EFU V[JF V[SDM H[GL pt5FNG 1FDTF Z$ S,FS[ Z__ D[8=LS8G S[
T[YL VMKL K[ VG[ ALÔ[ EFU V[JF V[SDM H[GL pt5FNG 1FDTF Z$ S,FS[ Z__
D[8=LS 8G S[ T[YL JW] K[P
;\XMWG SFI" DF8[ ÝYD EFUGF V[SDM V[8,[ S[ H[ l;D[g8 V[SDGL pt5FNG
1FDTF Z$ S,FS[ Z__ D[8=LS8G S[ T[YL VMKL K[P T[DF\YL V[SDM 5;\N SZJFDF\
VFjIFP H[ V[SDM K[<,F 5F\R JQF"YL SFI"ZT K[ T[DF\YL IFNlrKS ZLT[ N; V[SDMGL
5;\NUL SZJFDF\ VFJ[, K[P 5;\N SZ[,F V[SDM GLR[ D]HA K[P
!f A]âGFY l;D[g8 ÝFP l,lD8[0
Zf 0[SMZF l;D[g8 ÝFP l,lD8[0
#f WGZFH l;D[g8 ÝFP l,lD8[0
$f ÝD]B l;D[g8 ÝFP l,lD8[0
5f ;\lN5 l;D[g8 ÝFP l,lD8[0
&f :J:TLS l;D[g8 ÝFP l,lD8[0
*f AF,FÒ SMgÊL8 ÝFP l,lD8[0
(f UH;CZF l;D[g8 ÝFP l,lD8[0
)f ULZLZFH SMgÊL8 ÝFP l,lD8[0
!_f 5LZFDL0 5F[8",[g0 ÝFP l,lD8[0
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#P* VeIF;GF C[T]VM[ ][ ][ ][ ]  o
JT"DFG  ;DIDF\ l;D[g8 pnMUG]\ 1F[+ B}A H jIF5S K[P VF 1F[+DF\ ZFQ8=LI
:TZ[ VtIFZ ;]WLDF\ VG[S 5F;FVMGM VeIF; VG[ ;\XMWG SFI" YI[, K[P 5Z\T]
U]HZFTGF l;D[g8 pnMUG[ :5X"TF lJlJW 5F;FVM H[JF S[ SFI"1FDTF4 SFI"XL,
D}0L4 SD"RFZLVMGM SFI" ;\TMQF4 GOFSFZSTF4 ;ZSFZL GLlT JU[Z[GM ;\XMWG VG[
VeIF; 36M H DIF"lNT Ô[JF D/[ K[P T[DF\ 56 BF; SZLG[ U]HZFT DLGL l;D[g8
pnMU lJX[ TM ;\XMWG YI[, K[ T[J\] Ô6JF D/T] GYLP T[ AFATG[ wIFGDF\ ,.
DLGL l;D[g8 pnMU 5ZG]\ ;\XMWG SFI" V[S DCtJG]\ :YFG WZFJ[ K[P
Ý:T]T ;\XMWGDF\ U]HZFTGF DLGL l;D[g8 pnMUGL lJlJW ÝSFZGL
SFDULZL p5Z ;\XMWG SZJFG]\ K[P VF SFDULZLDF\ BF; SZLG[ GOFGF J,6M4
GOFSFZSTFGM T],GFtDS VeIF;4 SFI"1FDTF4 GF6F\lSI VG[ lAGvGF6F\lSI Ý`GM
VG[ ;ZSFZL GLlT JU[Z[GM VeIF; SZJFGM K[P VF AFATG[ wIFGDF\ ZFBLG[
VeIF;GF D]bI C[T]VM GLR[ D]HA K[P
!P VeIF; C[9/ 5;\N SZ[, DLGL l;D[g8 V[SDMGF K[<,F 5F\R JQF"GF\ GOFGF
J,6MGM VeIF;P
ZP VeIF; C[9/ 5;\N SZ[, DLGL l;D[g8 V[SDMGL GOFSFZSTFGM T],GFtDS
VeIF;P
#P JWFZFGF GF6FSLI ÝFl%T:YFGMGF\ p5IMU lJGF SFI"1FDTF JWFZJFGF\
p5FIM XMWJFP
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$P SFI"1FDTF ;\A\lWT 38SM TYF V<5 ,FEM DF8[ HJFANFZ SFZ6MG]\ lJ`,[QF6P
5P 5;\N SZ[,F DLGL l;D[g8 V[SDMGF\ lJlJW Ý`GM H[JF S[4 GF6F\SLI4 ;ZSFZL
GLlT VG[ SFI"1FDTF ;\W\WL Ý`GMGM VeIF; SZJMP
&P 5;\N SZ[,F DLGL l;D[g8 V[SDMGF\ lJlJW Ý`GMGF\ pS[, V\U[ ;}RGM SZJFP
*P DLGL l;D[g8 V[SDMGL SFI"1FDTF JWFZJF V\U[GF H~ZL ;}RGMP
#P( VeIF;GL ptS<5GFVM o
SM. 56 ;\XMWG X~ SZTF 5C[,F T[ V\U[GL S[8,LS WFZ6FVM AF\WJFDF\
VFJ[ K[P ;\XMWG ;D:IFGF C[T]VM VG[ XLQF"S GÞL SIF" AFN ;\X\MWGGM SFDR,Fp
HJFA S[ pS[, CMI T[G[ ;\XMWGGL ptS<5GF VYJF WFZ6F SC[JFI K[P VF
ptS<5GF S[ WFZ6FVMDF\ ;\XMWGDF\ S[JF 5ZL6FDM D/L XSX[ T[GM ;FDFgI bIF,
S[ V\NFH CMI K[P lJ7FGGL EFQFFDF\ WFZ6FG[ ptS<5GF (Hypothesis) SC[JFI K[P
ptS<5GF ;\XMWSG[ ;\XMWG SFI" SZJF DF8[GL SM. RMÞ; lNXF ;}lRT SZ[ K[P SM.
56 ;\XMWG SFI" DF8[ ptS<5GF H~ZL K[ T[GF JUZ ;\XMWG SFI" H8L, AG[ K[P
ptS<5GFG[ V\U|[ÒDF\ Hypothesis = Hypo + thesis H[GM VY" Less
Than Established Facts YFI K[P
VFD4 Ý:YFl5T CSLST SZTF pTZTL V[8,[ ——ptS<5GF˜˜P VgI ZLT[ Ô[.V[
TM ptS<5GF V[8,[ ;D:IFGM ;}RJ[, pS[, K[P
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ptS<5GF V[8,[ o
“ Ý`GGF HJFA~5[ NXF"JTM SFDR,Fp Ý:TFJ K[P
“ ;D:IF V\U[ AF{lWS WFZ6F K[P
“ V[J]\ VG]DFGLT lJWFG S[ H[G[ ;\XMWS 5MTFGF VeIF;DF\ T5F;[ K[P
“ VeIF;GF C[T]G[ VG]~5 ;\XMWGGF V\T[ S[JF 5lZ6FDM D/X[ T[ V\U[ TFlS"S
VG]DFGM K[P
Ý:T]T ;\XMWG VeIF;DF\ U]HZFTGF DLlG l;D[g8 pnMUGL lJlJW
SFDULZLGF 5F;FVMGM VeIF; SZJFGM CMJFYL GLR[ D]HAGL ptS<5GFVM
SZJFDF\ VFJL K[P
!P U]HZFTGF DLGL l;D[g8 V[SDM DF8[ ;ZSFZGL GLlT äFZF BF; ÝFWFgI D?I]\
GYLP
ZP 5;\N SZ[,F DLGL l;D[g8 V[SDMGL GOFSFZSTFGFˇÛlQ8 lA\N]YL SFDULZL
V;ZSFZS GYLP
#P U]HZFTGF DLGL l;D[g8 V[SDM lJlJW Ý`GMGM ;FDGM SZTF GYLP
#P) DFlCTLG]\ V[Sl+SZ6 VG[ 5'YÞZ6]\ [ [ '] \ [ [ '] \ [ [ '] \ [ [ '  o
Ý:T]T ;\XMWG U]HZFTGF DLGL l;D[g8 V[SDMGL SFDULZLGF lJlJW
5F;FVMGF VeIF; ;FY[ ;\A\lWT K[P VF 5F;FVMGF VeIF; DF8[ K[<,F 5F\R
JQF"GF sJQF" Z__5v_& YL JQF" Z__)v!_f ;DIUF/FG[ wIFGDF\ ZFBJFDF\
VFJ[, K[P VF ;DIUF/F NZlDIFGGL SFDULZLGM VeIF; SZJF DF8[ lJlJW
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DFlCTLVM V[Sl+T SZJFGL ZC[ K[P VF DFlCTLVM D]bItJ[ A[ ÝSFZGL ZC[X[ v UF{6
DFlCTL VG[ ÝFYlDS DFlCTLP
Ý:T]T VeIF; DF8[ D]bItJ[ UF{6 DFlCTLGM p5IMU SZJFDF\ VFJX[P UF{6
DFlCTL V[Sl+T SZJF DF8[ 5;\N SZ[, U]HZFTGF DLGL l;D[g8 V[SDMGF GOFvG]SXFG
BFTFVM 5FSF ;ZJ{IFG[ ,UTF VF\S0FVM T[DH JFlQF"S lC;FAM4 VC[JF,M
D[/JJFDF\ VFJX[P VF lC;FAM VG[ VC[JF,M ~A~ D],FSFT ,.G[ VYJF
5+jIJCFZ äFZF VYJF J[A;F.8 p5Z p5,aW CMI TM tIF\YL D[/JJFDF\ VFJX[P
DLGL l;D[g8 pnMUGL VgI DFlCTL lJlJW D[U[hLGM4 ÝSFXGM JT"DFG 5+M S[
J[A;F.8 5ZYL D[/JJFGM ÝItG SZJFDF\ VFJX[4 V[8,[ S[ UF{6 DFlCTLDF\
ÝSFlXT YI[,L DFlCTLVMGM ;DFJ[X SZJFDF\ VFJX[P
UF{6 DFlCTL p5ZF\T ÝFYlDS DFlCTL 56 ;\XMWG SFI" DF8[ p5IMUL
;FlAT YFI K[P ÝFYlDS DFlCTL UF{6 DFlCTLGL ;CFIS S[ 5}ZS TZLS[ ;FlAT YFI
K[ VG[ ;\XMWG SFI"G[ JW] ;FZ] AGFJ[ K[P Ý:T]T VeIF; DF8[GL ÝFYlDS DFlCTL
D[/JJF DF8[ 5;\N SZ[,F DLGL l;D[g8 V[SDMGF DFl,SM4 0LZ[É8ZM4 SD"RFZLVM VG[
U|FCSMG[ ~A~ D/LG[ Ý`GM¿ZL äFZF lJlJW 5F;FVMGL DFlCTL D[/JJFGM ÝItG
SZJFDF\ VFJX[P
V[Sl+T SZJFDF\ VFJ[, AgG[ ÝSFZGL DFlCTLVMDF\YL IMuI TFZ6M SF-JF
VG[ ;}RGM SZJF DF8[ DFlCTLG[ ;FNF 8[A,DF\ ~5F\TZLT SZJFDF\ VFJX[P DFlCTLG[
JW] ;FZL VG[ ÝEFJL ZLT[ NXF"JJF DF8[ H~ZL CMI tIF\ 8[A,GL ;FY[ U|FO VG[
RF8"GM 56 p5IMU SZJFDF\ VFJX[P
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#P!_ lC;FAL 5âlTVM VG[ VF\S0FXF:+LI 5âlTVM[ \[ \[ \[ \  o
Ý:T]T VeIF; DF8[ V[Sl+T SZ[,L DFlCTLVMG[ VFWFZ[ ;RM8 TFZ6M
D[/JJF DF8[ H]NLvH]NL lC;FAL 5âlTVM VG[ lJlJW VF\S0FXF:+LI 5âlTVMGM
p5IMU ;\XMWS äFZF SZJFDF\ VFJX[P VF lC;FAL VG[ VF\S0FXF:+LI 5âlTVM
GLR[ D]HA K[P
lC;FAL 5âlTVM o
!f U]6M¿Z 5âlTVM
Zf ;FDFgI DF5GF 5+SM
#f J,6
VF\S0FXF:+LI 5âlTVM o\ \\ \
!f ;Z[ZFX
Zf V[O 5ZL1F6
#f VGMJF (ANOVA)
#P!! ;\XMWG IMHGF\\\ \  o
;\XMWGG[ V\U|[ÒDF\ Research SC[JFDF\ VFJ[ K[P H[GM VY" OZLYL XMWJ]\
V[JM YFI4 SM.56 V[S lJQFIGL AFATDF\ SF\.S XMW Y. U. CMI VG[ T[
lJQFIGL AFATDF\ OZLYL ãlQ8=5FT SZJFDF\ VFJ[ T[G[ ;\XMWG SC[JFDF\ VFJ[ K[P
J{7FlGS VY"DF\ ;\XMWG V[8,[ SM. lGl`RT ;D:IFG[ J{7FlGS ZLT[ J:T],1FL ZLT[
;DHJFGM jIJl:YT ÝIF;P ;\XMWGGM jIF5 B}AH DM8M K[P ;D:IFGL 5;\NUL
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5KL  ;D:IFGF pS[, DF8[ ;\XMWS ;\XMWGGL IMHGFGL ZRGF SZ[ K[P V[8,[ S[4
;\XMWGGGL ;D:IF V\U[ bIF,FtDS DF/B]\ T{IFZ SZ[ K[P H[GF VFWFZ[ ;\XMWGG]\
;\RF,G YFI K[P ;\XMWGGL ÝlÊIFD\F VG[S AFATM V[S ALÔ ;FY[ ;\A\W WZFJTL
CMI K[P H[ lGl`RT ÊDG[ VG];ZJFGF AN,[ ;TT V[SALÔDF\ E/LG[ V[SALÔG[
V;Z SZ[ K[P VF ÝJ'l¿VM V[SALÔ 5Z V[8,L 5Z:5ZFJ,\lAT CMI K[ S[4 ;\XMWG
IMHGFG]\ ÝYD ;M5FG DM8FEFU[ V\lTD ;M5FGGF :J~5M lG6"I SZ[ K[P VFD
;\XMWS[ VeIF;ÊD DF8[ S[8,F V[SDMG[ ,UTL DFlCTL V[S+ SZJFGL K[ T[ 5C[,[YL
H GÞL SZL ,[JFG]\ CMI K[P
5LPJLP I\U T[G[ J{7FlGS ;\XMWGGL ÝFYlDS H~ZLIFT TZLS[ VM/BFJ[ K[P
VFYL H J{7FlGS ZLT[ ;\XMWG SZJF DF8[ ;\XMWS[ IMHGF AGFJL H~ZL AG[ K[P
ALÒ ZLT[ SCLV[ TM ;\XMWG IMHGF ;\XMWG SFI"G[ lNXF;}RG VF5JF DF8[G]\ TFlS"S
VG[ ;]IMlHT ;FWG K[P
;\XMWG X~ SZTF 5C[,F ;\XMWGGL ;DU| EFQFF V\U[ jIJl:YT VFIMHG
SZJ\] 50[ K[P H[D DSFG AGFJTF 5C[,F .HG[Z X~VFTYL K[S V\T ;]WL ÝYDYL
H T[G]\ VFIMHG SZ[ K[4 T[D ;\XMWG SZJF DF8[ VUFpYL H T[G]\ VFIMHG SZJ]\
50[ K[P ;\XMWG IMHGF V[ ;\XMWGGL VFWFZXL,F K[P T[YL H T[ VtI\T RMÞ; CMI
T[ VFJxIS K[P SM. 56 ;D:IF V\U[ ;\XMWG SZJFG]\ CFY WZJFG]\ CMI tIFZ[ T[GF
C[T]VM l;â SZJF DF8[ T[G[ VG]~5 ;\XMWG IMHGF SZJL 50[ K[P ;\XMWG IMHGF
SIF" JUZ SFI" CFY WZJFDF\ VFJ[ TM 36L U]\RJ6M pEL YFI K[P VG[ RMÞ;
C[T]VMGF TFZ6 ;]WL 5CM\RL XSFT]\ GYLP ;\XMWGGL IMHGF T{IFZ SZTL JBT[
VwIIGGL ;D:IFG[ VG]~5 lJlJW AFATM V\U[ lJRFZ SZJFGM ZC[ K[P ;\XMWS
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;\XMWGGL IMHGF T{IFZ SZTL JBT[ VwIIGGL ;D:IFG[ VG]~5 lJlJW AFATM
V\U[ lJRFZ SZJFGM ZC[ K[P ;\XMWS ;\XMWGGL IMHGF 30TZDF\ H[8,L JWFZ[ SF/
Ò ZFB[ T[8,]\ T[G\] ;\XMWG IYFY" VG[ lJ`J;lGI AGL XS[P
;\XMWG IMHGF V[S V[JL IMHGF K[4 H[GF äFZF V[ BAZ 50[ K[ S[4
;\XMWGDF\ S[8,F :jT\+ 5lZJtIM"GM ÝIF; SZJFDF\ VFjIM K[ T[GF\ S[8,F :TZ AFï
5lZJtIM"G[ lGI\l+T SZJF DF8[ S. S. ÝlJlWVMGM p5IMU SZJFDF\ VFjIM K[P
TYF VFWFlZT 5lZJtIM"G]\ DF5G S. ZLT[ YI]\ K[P :5Q8 K[ S[4 ;\XMWG IMHGF
;\XMWG ;D:IFVMGF pTZ ÝF%T SZJFGL V[S IMHGF K[ VYJF ~5Z[BF K[P
SZl,\UZGF DT VG];FZ ——;\XMWG IMHGF ;\XMWG SZJF DF8[ AG[,L V[S V[JL
IMHGF TYF ZRGF K[ H[GF äFZF ;\XMWG ;D:IFVMGM pTZ ÝF%T SZJFDF\
VFJ[ K[˜˜
;\XMWG IMHGFGL D]bI lJX[QFTFVM o\ ] [\ ] [\ ] [\ ] [
!P ;\XMWG IMHGF V[S IMHGF K[P H[G[ ;\XMWGSTF" V[ ZLT[ T{IFZ SZ[ K[ S[4
T[DF\ ptS<5GF4 ,[BG TYF T[GF lÊIFtDS VFXIYL ,.G[ DFlCTLVMGF
V\lTD lJ`,[QF6 ;]WLGL ~5Z[BF ;DFI[,L CMI K[P T[YL :5Q8 YFI K[ S[4
;\XMWG IMHGF ;\XMWG lJQFIMGF lJX[ V[S VG]EFlJS 5]ZFJM VF5JFGL
V[S J{7FlGS IMHGF K[P
ZP ;\XMWG IMHGF DF+ V[S %,FG H GYL 5Z\T] V[S V[JL ZRGF 56 K[ H[DF\
;\XMWGDF\ ;FD[, SZJFDF\ VFJ[, 5lZJtIM"GF ;\A\WMG]\ VwIIG SZJFG]\
V[S lJX[QF GD}GF CMI K[P
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#P ;\XMWG IMHGF V[ ;\XMWGGL V[S V[JL IMHGF TYF ZRGF CMI K[4 H[GF
äFZF ;\XMWG ;D:IFGF p5I]ÉT p¿Z T{IFZ SZJFDF\ VFJ[ K[P ALÔ
XaNMDF\ ;\XMWG IMHGF ;\XMWGSTF"G[ ;\XMWGGF JF:TlJS ,1I ;]WL
5CM\RJFDF\ DNN SZ[ K[P
;\XMWG IMHGF V[8,[ X]\ m\ [ [ ] \\ [ [ ] \\ [ [ ] \\ [ [ ] \
——;\XMWG IMHGF V[8,[ S[4 ;\XMWG ;D:IF S[ T5F;GL AFATDF\ X]\4 ÉIF\4
ÉIFZ[S VG[ ÉIF\ ;FWG äFZF S[JL ZLT[ SZJFDF\ VFJX[ T[ V\U[GF lG6"IGL
;]jIJl:YT4 ;]U\9LT UM9J6˜˜P
ßCM0FGF DT[ ;\XMWG IMHGF o[ \[ \[ \[ \
——;\XMWG IMHGF V[8,[ ;\XMWG ;D:IF VG[ T[GF\ VFXIG[ VG]~5 DFlCTL
V[S+LT SZJL VG[ DFlCTLGF lJ`,[QF6 VG[ VY"38GGL SZS;ZI]ÉT VG[
VFIMHG5}J"SGL UM9J6L˜˜P
SZl,\HZGF DT VG];FZ ;\XMWG IMHGF o\ ] \\ ] \\ ] \\ ] \
——;\XMWG IMHGF V[8,[ ÝFIMlUS R}S lGJFZL S[ lGI\l+T SZL ;\XMWG
;D:IFGF pS[, DF8[ T5F;GM GSXM S[ -F\RM VYJF T5F;GL VF\8L3]\8LGF[ jI]C
AF\WJM˜˜P
;\XMWG IMHGFGL VFJxISTF o\ \\ \
;\XMWG DF8[ RMÞ; VFIMHG CMJ]\ Ô[.V[ ;FY[ ;FY[ VFIMHGGM VD,
56 YJM Ô[.V[P Ô[ VFIMHG JUZ ;\;\MWG X~ SZJFDF\ VFJ[ TM VG[S D]xS[,LVM
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50[ K[P VFIMHGDF\ ;\XMWGDF\ VFJGFZ ;D:IFVM V\U[ ;\XMWGSTF" VUFpYL
lJRFZL ZFB[ K[P VFIMHG JUZ4 XlÉT VG[ GF6FGM N]ZjIJ SIF" 5KL SF\. ÝF%T
YFI T[J]\ AG[ m VFD RMÞ; :5Q8 DFlCTL V[S+LT YFI VG[ RMÞ; :J~5DF\ T[G\]
VY"38G SZL XSFI T[ DF8[ X\XMWG IMHGF VFJxIS U6FI K[P
Ý:T]T VeIF;GL IMHGFG]\ J6"G o] ] \ "] ] \ "] ] \ "] ] \ "
Ý:T]T ;\XMWG VeIF;GM D]bI C[T] U]HZFTGF DLGL l;D[g8 V[SDMGL H]NL
H]NL SFDULZLGF 5F;FVMGM VeIF; K[P VF VeIF;DF\ ;F{ ÝYD U]HZFTGF DLGL
l;D[g8 V[SDMGL IFNLDF\YL INrK ZLT[ !_ V[SDMGL 5;\NUL SZJFDF\ VFJLP VF
5;\NUL SZTL JBT[ V[ AFATG]\ wIFG ZFBJFDF\ VFJ[, K[ VF V[SDM JQF"
Z__5v_& YL Z__)v!_GF ;DIUF/F DF8[ SFI"ZT CMI VG[ NZ[SGF JFlQF"S
VC[JF,M ÝF%I CMIP Ý:T]T VeIF;DF\ ÝFYlDS VG[ UF{6 V[D A\G[ ÝSFZGL
DFlCTLGM p5IMU SZJFDF\ VFjIM K[P UF{6 DFlCTL 5;\N SZ[, V[SDMGF JFlQF"S
VC[JF,MDF\YL ÝF%T YFI K[ VG[ ÝFYlDS DFlCTL V[SDGF l0Z[É8Z4 DFl,SM4
SD"RFZLVM4 U|FCSM ;FY[GL JFTRLT4 Ý`GM äFZF ÝF%T SZJFGL ZC[X[P
VFD V[Sl+T YI[,F UF{6 VG[ ÝFYlDS DFlCTLG[ H]NFvH]NF 8[A,MDF\
~5F\TZLT SZJFDF\ VFJX[ VG[ H~ZLIFT D]HA lC;FAL 5âlTVM VG[ VF\S0FXF:+LI
5âlTVMGM p5IMU SZJFDF\ VFJX[P tIFZAFN 8[A,M VG[ H]NLvH]NL lC;FAL TYF
VF\S0FXF:+LI 5âlTVMG[ VFWFZ[ D[/J[,F TFZ6MG[ VFWFZ[ H~ZL CMI tIF\ ;}RGM
VF5JFGM ÝItG ;\XMWS äFZF SZJFDF\ VFJX[P
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#P!Z ÝSZ6 VFIMHG o
SM. 56 ;\XMWG SZTF 5C[,F T[G]\ VFIMHG VG[ ;\S,G VUtIG]\ K[P ;FY[
;FY[ T[G\] ;\IMHG 56 B}A DCtJG]\ K[P Ý:T]T ;\XMWG 5F\R JQF" Z__5v_& YL
Z__)v!_GF ;DIUF/FGM K[P VF ;\XMWG DF8[ ;\5}6" ;\XMWG SFI"G[ D]bI 5F\R
ÝSZ6MDF\ lJEFÒT SZJFDF\ VFJ[, K[ H[ GLR[ D]HA K[P
!P DLGL l;D[g8 pnMUGM lJSF; VG[ EFlJP
ZP SFI"1FDTFGM bIF, VG[ T[G[ DF5JFGL lJlJW 5âlTP
#P ;\XMWG ~5Z[BF
$P DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6P
5P ;FZF\X4 TFZ6M VG[ ;}RGM
ÝSZ6v! DLGL l;D[g8 pnMUGM lJSF; VG[ EFlJP[ [[ [[ [[ [
ÝYD ÝSZ6 Ý:TFJGF :J~5G]\ K[ VG[ l;D[g8 pnMU lJX[GL ;DH}TLVMGM
;DFJ[X VF ÝSZ6DF\ SZJFDF\ VFJ[, K[P l;D[g8 V[8,[ X]\ m l;D[g8GF ÝSFZ4
VMl0"GZL 5M8",[g0 l;D[g84 l;D[g8 pnMUGM .lTCF;4 pNŸEJ VG[ lJSF;4 EFZTLI
VY"jIJ:YFDF\ l;D[g8 pnMUG]\ :YFG4 DLGL l;D[g8 pnMUGL DFlCTL4 SFRM DF,4
SFRF DF,GF ÝF%TL:YFGM4 l;D[g8 pt5FNG SZJFGL ÝlÉIF JU[Z[ H[JL l;D[g8
pnMU ;FY[ Ô[0FI[,L 5FIFGL AFATMG]\ lJ:TFZ5}J"S J6"G SZJFDF\ VFJ[, K[P
ÝSZ6vZ SFI"1FDTFGM bIF, VG[ T[G[ DF5JFGL lJlJW 5âlTP" [ [ [" [ [ [" [ [ [" [ [ [
;\XMWG SFI"G[ jIJl:YT ZLT[ ZH} SZJF DF8[ VG[ T[GL DFlCTLVMG[ VFWFZ[
IMuI TFZ6M D[/JJF DF8[ lJlJW lC;FAL 5âlTVM VG[ VF\S0F XF:+LI
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5âlTVMGM p5IMU SZJM 50[ KP[ VF ÝSZ6DF\ DLGL l;D[g8 pnMUGL lJlJW
SFDULZLGF VeIF;GF ;\NE"DF\ SFI"1FDTF V[8,[ X]\4 T[GM VY"4 lJlJW ,[BSMGL
jIFbIF4 VlEÝFI4 SFI"1FDTF DF5JFGL lJlJW lC;FAL 5âlTVM H[JL S[ U]6MTZ
lJ`,[QF6 TYF VF\S0F XF:+LI 5âlTVM H[JL S[ ;Z[ZFX4 V[O 5lZ1F6 JU[Z[GL
;D}HTL VF5JFDF\ VFJ[ K[P
ÝSZ6v# ;\XMWG ~5Z[BF\ [\ [\ [\ [
Ý:T]T VeIF;GF +LÔ ÝSZ6DF\ ;\XMWG SFI" SZJF V\U[GL ~5Z[BF
VF5JFDF\ VFJ[, K[P ;\XMWG XLQF"S4 ;DIUF/M4 GD}GF 5;\NUL4 DFlCTLG]\
V[Sl+SZ64 ptS<5GFVM4 lC;FAL VG[ VF\S0FXF:+LI 5âlTVM4 ÝSZ6 VFIMHG4
;\XMWGG]\ DCtJ VG[ DIF"NFGM ;DFJ[X SZJFDF\ VFJ[, K[P
ÝSZ6v$ DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6P[ " ] \ [[ " ] \ [[ " ] \ [[ " ] \ [
VF ÝSZ6DF\ DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6 SZJFDF\ VFJ[,
K[P 5;\N SZ[, DLGL l;D[g8 V[SDMGF JFlQF"S VC[JF,M4 GOF G]SXFG BFTF VG[
5FSF ;ZJ{IFG[ VFWFZ[ DFlCTLG]\ 5'YÞZ6 VG[ VY"38G SZJFDF\ VFjI]\ K[P
DFlCTLG]\ 5'YÞZ6 SZJF DF8[ lC;FAL VG[ VF\S0FXF:+LI 5âlTVMGM p5IMU
SZJFDF\ VFJ[, K[P
ÝSZ6v5 ;FZF\X4 TFZ6M VG[ ;}RGM\ [ }\ [ }\ [ }\ [ }
VF ÝSZ6DF\ ;DU| ;\XMWGGM ;FZ ZH} SZJFDF\ VFJ[, K[P V[8,[ S[ ;FZF\X4
TFZ6M VG[ IMuI ;}RGM VF5JFDF\ VFJ[, K[P
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#P!# ;\A\lWT ;FlCtIGM VeIF;\ \\ \\ \\ \  o
SM. 56 ;\XMWGSFI" V[DG[ V[D Y. HT] GYLP VF DF8[ VUFp YI[,F
;\XMWGM S[ VeIF;M DCtJGF AG[ K[P ;\XMWG STF" ßIFZ[ T[GF ;\XMWG lJQFIGF
;\NE" ;FlCtIG]\ VwIIG SZ[ tIFZ[ T[G[ T[ lJQFIDF\ YI[, ;\XMWG lJX[ DFlCTL
D/[ K[P VF ZLT[ ;A\lWT ;FlCtIG]\ JF\RG SZJFYL ;\XMWS 5MT[ H[ lJQFI 5Z
;\XMWG SZ[ K[ T[DF\ S[8,]\ SFI" YI]\ K[ S[8,]\ SFI" AFSL K[ TYF 5MTFG[ ;\XMWG S.
lNXFDF\ SZJ]\ T[GM bIF, VFJ[ K[P
N[;F.GF DT[v ——SM. 56 ;\XMWG X}gIFJSFXDF\ YT]\ GYL ALÔVMGL
;\S<5GFVM VG[ l;âF\T VF56F DFU"NX"S AG[ K[P˜˜
H[ lJQFI V\U[ VUFp SM. 56 VeIF; YIF CMI T[DF\YL H GJ]\ 7FG
D[/JL XSFIP SM. 56 ;\XMWG X}gIDF\YL X~ YT]\ GYLP 5Z\T] E}TSF/DF\ YI[,F
;\XMWGDF\YL H pNŸEJ[ K[P E}TSF/GF ;\XMWGG]\ JF\RG V[8,F DF8[ H~ZL K[ S[
Ý:T]T ;\XMWGGL lJEFJGFVM V\U[ VgI lJäFGMV[ VF5[,F bIF,GL :5Q8TF YFIP
Ý:T]T ;\XMWG U]HZFTGF DLGL l;D[g8 V[SDMGL H]NLvH]NL SFDULZLVMGF
5F;FVMGM VeIF; SZJFDF\ VFJ[ K[P ;\XMWSGF wIFGDF\ DLGL l;D[g8 pnMU V\U[
SM. VUFp ;\XMWG YI[, CMI T[GM bIF, GYL 56 l;D[g8 pnMU lJX[ 36F
;\XMWGM YIF H[DF\YL 36]\ H DFU"NX"G D[/JL XSFX[P T[YL l;D[g8 pnMUDF\ YI[,
VUFpGF ;\XMWG ;FlCtIGM VeIF; VlC\ Ý:T]T SZ[, K[P
V[J]\ GYL l;D[g8 pnMUGF\ ,F\AF .lTCF; VG[ VFlY"S DCtJ 5Z IMuI
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ÝDF6DF\ ;FlCtI K[P B}A DM8F ÝDF6DF\ 5'YÞZ6LI ;FlCtI Vl:TtJDF\ K[ H[D
S[ pt5FNGG[ ,UTL ;D:IFVM ;\A\WL4 VFlY"S UTLlJWLVM4 SN VG[ 8[SŸGM,MlH4
DFJGA/ VG[ :Y/ JU[Z[GF Ý`GM 5ZG]\ ;FlCtI lJXF/ :TZ[ p5,aW K[P V[ZLIF
GLR[ T[G[ ,UTF VG[ GF6F\SLI ;\RF,GG[ V;Z SZTF Vl:TtJDF\ ZC[,F VeIF;MGL
;DL1FFVMG[ D}SJFGM GD| ÝIF; SZFIM K[P 5'YÞZ6 B}A H VUtIGM VeIF;
5M0Z äFZF !)&Z VG[ !)&&DF\ VG]ÊD[ A[ DM8F JM<I]d;DF\ ,BFI[, ,[B S[
pnMUGF\ H]NFvH]NF 5F;FVMG[ ;\A\WLT AWL H V{lTCFl;S ClSSTMG[ NXF"JJJFGM
U\ELZTF 5}J"S ÝIF; SIM" K[P V{lTCFl;S ÛQ8LV[ ;J[" ;FDFgI Ý`GMGL H]NL H]NL
;\:YFVM4 ÝSFXGM H[JF S[ 5}JL"I VY"XF:+L l;D[g8 pt5FNS V[;MlXV[XG 8=[S VG[
.g0:8=LG]\ VM;MlXV[XG 8[ZLO SDLXG SMD;" ZL;R" aI]ZM :8[8 A[\S VMO .g0LIF
8F8F .SMGMDLS Sg;,8g;L ;lJ";Lh VG[ .SMGMDLS 8F.d; WMQFGF ,[B s!)&ZfDF\
pnMUDF\ ZMHUFZL SDF6L VG[ DH]ZMGL pt5FNSTFGF\ ;\A\WMG[ ;F{ÝYDJFZ
T5F;JFGM ÝItG SZJFDF\ VFjIM K[P T[DG]\ 5'YÞZ6 C.M.I. VG[ C.S.O. GL
ÝSFlXT YI[,L DFlCTL 5Z VFWFZLT K[P T[DGM VF VeIF;GM ;DIUF/M !)$(v
!)5(GM K[P T[DGF H6FjIF ÝDF6[ lJXF/ ÝDF6DF\ l;D[g8GL DF\U DF8[ VF
pnMUDF\ DM8F ÝDF6DF\ ZMHUFZLGL TSM pEL Y. K[P BZ[BZ H[ SDF6L VF DH]ZM
äFZF YFI K[ T[GF SZTF VMKL GM\WFI K[P DH]ZMGL pt5FNSTF !)5Z YL JWTL HTL
Ô[. XSFI K[P BZ[BZ SDF6L VG[ pt5FNSTF DH]ZLGL lJZ]â VG[ D}0LGL TZO[6DF\
T[GF EFJF\SGM Z[XLIM H6FJ[ K[ T[ ÝDF6[ K[ T[ T[GF TFZ6GM p5;\CFZ VF5TF SC[
K[ S[ ßIFZ[ pnMU lJSF;XL, VG[ 5{;F5F+ YIM K[ tIFZ[ DH]ZMGL l:YlT WLD[ WLD[
AU0[ K[P !)&$DF\ .g0LIG V[;MlXV[XG VMO .g0:8=LV[ V[S 5]:TS ÝSFlXT SI]"
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H[ !)#*v!)&$ NZlDIFGDF\ ÝF.J[8 ;[É8ZGF pnMUGF VFlY"S J,6M VG[
pt5FNSTFG]\ 5'YÞZ6 SZ[ K[P VF VFlY"S 5'YÞZ6 ;DU| pt5FNGG]\ )_@ pt5FNG
SZTL !) S\5GLVM S[ H[ #Z O[É8ZLVM WZFJ[ K[ T[GF 5Z VFWFZLT K[P VF VFlY"S
5'YÞZ6GF\ 5FIF 5ZYL GOFSFZSTFG[ Ô[0T]\ V[SFpg8 D[/JJFDF\ VFjI]\ K[P
pt5FNSTF VG[ GF6F\SLI SFDULZL ßIF\vßIF\ IMuI ,FuIF tIF\ VF A\G[ AFATMG[
ALÔ l;D[g8 pt5gG SZTF N[XM H[JF S[ VD[ZLSF4 lA|8G4 Ô5FG VG[ A[<ÒID;
;FY[ ;ZBFJJFDF\ VFjIF H[DF\ 5C[,F[ EFU D}0LGL 5lZl:YlT ;FY[4 ALÔ[ EFU
DC[;], ;FY[4 lS\DT VG[ GOF ;FY[4 +LÔ[ EFU pt5FNSTF VG[ VFlY"S ,FEMGL
JC[\R6L S[ H[ DH]ZM4 jIJ:YF5SM4 X[Z CM<0ZM4 ;ZSFZ VG[ ALÔ V[Hg8M JrR[ K[
T[GL ;FY[ SFI" SZ[ K[P
!)&*DF\ ;MCG[ ÝSFlXT SZ[, V[S VUtIGM ,[B l;D[g8 pnMUDF\
pt5FNSTF V\U[GF J,6GM VF5[ K[P T[GF VeIF;GM ;DIUF/M !)5_ YL !)&!
G[ VFJZ[ K[P ;\XMWG 5âlTG[ IMHGAâ SZTF T[6[ pt5FNGGF\ H]NF H]NF lJEFUM
S[JL ZLT[ pt5FNGGF\ ,FEM JC[\RFIF K[ T[ NXF"JJFGM ÝItG SIM" K[P pt5FNSTFGF\
J,6MG[ ÝN[XLS :TZ[ 56 ;\Sl,T SZFIF K[P T[6[ V[ XMwI\] K[ S[ VF ;DI NZdIFG
pnMUMGF S], pt5FNGDF\ JFlQF"S NZ Z@ JwIM K[P 8}\SDF\ VF ;DIUF/FGF\ V\TDF\
S], pt5FNGGL ;}RL ,UEU #_@ SZTF JW] CTL H[ X~VFTGF\ :TZ[ 56 CTLP
VF BF; 1F[+DF\ ZFDGFYGGF\ !)*_GF\ 5[5ZG]\ ptS'Q8 IMUNFG K[P 5KL T[6[
!)*#DF\ V[S ;J"U|FCL VeIF; ZH] SIM" H[ pt5FNG ;FY[ pnMUGF\ ALÔ VUtIGF
5F;FVM ;FY[ ;\A\WLT K[P C.M.I. VG[ A.S.I. äFZF ÝSFXLT YI[, DFlCTLGL
DNNYL ZFDGFYGG[ l;D[g8 pnMUGF\ !)5_v!)&$GF ;DIUF/FGF ZMHUFZLGF
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J,6M4 pt5FNSTF VG[ D}0LGL H~ZLIFTG[ T5F:IF T[6[ DH]ZLGL pt5FNSTF VMKL
YTL ÔI K[ V[JL ;FDFgI KF5 GSFZL T[DGM ;FZF\X V[ K[ S[ pt5FNSTFGM GOM
D}0LGL H~ZLIFT JWJFG[ ,LW[ YIMP 56 DH}Z äFZF SFINFSLI ZLT[ D/TF ,FE
SZTF JW] EFU ,. ,[JFIMP V,AT T[ pD[Z[ K[ S[ D}<IGL 8SFJFZL pD[ZTF DH}ZLDF\
JWFZM YIM GYLP T[ V[D NXF"J[ K[ S[ pnMUDF\ ZMHUFZL D[/JJFGM NZ VMKM K[P
JWFZ[ 50TF ;FWGM ÝtI[S SFDNFZ NL9 p5,aW K[P D}HZL S], lS\DT VF ;DI
NZlDIFGF pt5FNGGL lS\DTG[ p\RL ,. HJF V;ZSTF" AG[ K[P VFJSGL lS\DTM
ÔJSGL lS\DTM SZTF JW] h05YL JWL K[P ;FWGM VG[ D}HZMGL pt5FNSTF ÊDXo
!!(@ YL !#Z@ H[8,L p\RL U. K[P ßIFZ[ çW6 VG[ ;FWGMGL pt5FNSTF !)5_
YL GLR[ U. K[P çW6 VG[ D8LZLI,GL pt5FNSTF !)5_ YL GLR[ U. K[P çW6
VG[ D8LZLI,GL pt5FNSTFGL p\RF. ;]WL ;DFG ZLT[ p\R[ U. K[P ZFDGFYG pD[Z[
K[ S[ N]lGIFGL SNM. DXLGZL SZTF EFZTLI DXLGZL pTZTL GYLP 56 EFZTLI
DH}ZL V[S BF; ÝSFZGL Ý6F,LUT V6 VFJ0T GLR[ K[P DH}ZMGF\ lJEFUMGF\
l;âF\TM CF:IF:5N l;DFVM ;]WL lJ:TFZFIF K[P H[GF\ 5ZL6FD[ 36F\ ,MSM lAGH~ZL
ZLT[ DXLGZLGF EFUMG[ J/UL ZïF K[P T[GF\ H6FjIF ÝDF6[ 5;FDF\ DH}ZL !&!@
H[8,L p\RL U. ßIFZ[ BZ[BZ T[GM JWFZM *#@ JwIM K[P
ßIFZ[ D}HZL VG[ pt5FNSTFGF\ ;\A\WG[ Ô[JF DF8[ S], pt5FNSTFG[ wIFGDF\
,[JFDF\ VFJ[ K[ tIFZ[ V[ GM\WFI] K[ S[ DH}ZL h05L NZ[ JWL ZCL K[P !)*#DF\ 0F¶
U]%TF äFZF ALÔ[ Z;ÝN VG[ J{7FlGS VeIF; CFY WZJFDF\ VFjIMP VFp85]8DF\
JWFZM4 DFÒ"G, ÝM0É8JL8L4 ;Z[ZFX pt5FNSTF VG[ S], pt5FNSTFG[ ;\A\WLT V[S
ÝNFGGL U6TZL DF8[ T[DGM VC[JF,4 5}J"WFZ6F S[ l;âF\T D],J6L VG[ 5'YÞZ6
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SZJFGM ÝItG SZ[ K[ T[6[ AWF H C[T]VMG[ !)$&v!)&5GF\ ;DIUF/F DF8[GF
V[gI]V, 8F.D ;LZLhGL DFlCTLGL DNNYL ;DÔjIF K[P
lACFZ VG[ DãF; DF8[ pt5FNG SFI" VG[ pt5FNSTFGF J,6MGF 5FIF p5Z
AgG[ ZLT[ VF\TZ ÝFN[lXS T[DH VF\TZ ZFßIGL ;ZBFD6L SZJFDF\ VFJL T[GL XMW
ÝDF6[ T8:YFMlGS, lJSF; X}gI K[P ,JRLSTFGF XaNMDF\ ßIFZ[ pt5FNGGL D]bI
AFAT SFRM DF, K[4 tIFZ[ DFÒ"G, ÝM0É8JL8LGF ;\NE"DF\ DH}ZLV[ B}A VUtIGM
.G5]8 K[P T[ lJXF, VFp85]8 DF8[ DH}ZLGF .G5]8GF JWFZF ;\A\W[ T[GL TZO[6DF\
N,L, SZ[ K[P S], pt5FNSTFGL AFAT[ VFBF EFZT VG[ lACFZDF\ JWFZM YIM
CMJFG]\ J,6 Ô[JF D/[ K[P DFR" !)*& DF\ VFDF\ JWFZM SZTM 0F¶P U]%TFGM ALÔ[
VC[JF, ÝSFlXT YIM T[ pnMUDF\ VY"XF:+GF DF5N\0M K[ S[ S[D T[ T5F;[ K[P T[
lS\DT VG[ lGIF\TGF ;\A\WMG[ ;DI VG[ pt5FNGGF ;\A\WMG[ 56 VFlY"S:+MTGL
VM/B DF8[ S[ T[GF DF5N\0 DF8[ GÞL SZFIF K[P VFBF EFZT VG[ lACFZGF
lS:;FDF\ V[J\] XMWFI]\ K[ S[ VF l;D[g8 pnMU lS\DTGF\ J/F\SMGL ÛlQ8V[ L VFSFZ
,LWF[ K[P VG[ l;D[g8 pnMU CÒ H[ VFXF ZFBJFDF\ VFJ[ K[ T[ SN ;]WL 5CM\rIM
GYLP DCtJGF VFlY"S VFlY"S DF5N\0MG[ DH}ZLGL lS\DTGF VFWFZ[ Vl:TtJDF\
VFjIM K[P RFZ GM\W5F+ S\5GLVMDF\ ACC ,LP S], _P$ZGF S], NZ[ prRTD VFlY"S
DF5N\0 D[/J[ K[P VF pnMUDF\ DFGJA/ V[ lJQFI p5Z !)**DF\ .g:8L8–]8 VMO
V[8,F.0 D[G 5FJZ ZLR;[" V[S 5]:TS ÝSFlXT SI]" T[GF D]bI C[T]VMDF\ V[S TZO
lOS; D}0L VG[ pt5FNGGF ;\A\WM :YF5JF4 ALÒ TZO S], ZMHUFZL VG[ lJlJW
ÝSFZ[ DFGJA/ K[P T[ pnMUM äFZF V5[l1FT 8[SŸGLS, GMG8[S, :8FO H]NL H]NL
DF\UM DF8[GF\ ;]1D VG[ lJXF, :TZGF D}<IF\SG DF8[ UF.0 ,F.G ;]RJ[ K[P
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pt5FNG lJEFUM DF8[ VYJF pnMUM DF8[GF ;FWGM DF8[ H[ 8LD VeIF; SZ[ K[
T[ T[DF\ ;]WFZM YFI V[JM C[T] ZFB[ K[P T[ DFJA/ H[ SFI"ZT K[ T[GF CMNFG[ VG];FZ
X{1Fl6S ,FISFTM WZFJ[ K[ S[ S[D V[D lGD6}\S T[DH A-TLGL GLlT S[ I]lGIGGF
SZFZM H[ T[ ÝSFZ[ SD"RFZL CMJF S[ 5N DF8[ ,FISFTM WZFJTM G CMI TM T[G[ DF8[
HJFANFZ K[ S[ S[D T[ AFATMG[ RSF;[ K[P V[J]\ XMWFI]\ K[ S[ CÔZ 8G l;D[g8GF
pt5FNG 5Z ;Z[ZFX #PZ jIlÉT H~ZL K[P VF Z[XLIF[ ——0=FI ÝM;[;˜˜ 8[SŸGM,MlHGF
VFJJFYL VG[ JW] 50TL IF\l+STFGF SFZ6[ 38IM K[P
VF VeIF; ÝDF6[ JW] pt5FNG XlÉTJF/F %,Fg8; ;FDFgI ZLT[ SNDF\
DM8F CMI VG[ JW] D}0LGF C[T]GL H~ZLIFTM VMKL CMI T[JF K[P T[DF\ DwID
pt5FNS XlÉTJF/F %,Fg8Ÿ;GL ;ZBFD6LV[ D}0LGM DF+ Zq# EFU H pt5FNG
DF8[ H~ZL K[P H[ S\5GL p\RL pt5FNG 1FDTF WZFJTL CMI T[ VMKL S[ DwID
pt5FNG 1FDTF WZFJTL S\5GL SZTF JWFZ[ ÝDF6DF\ ,MSMG[ ZMHUFZL VF5[ K[P
SFZ6 S[ T[VM JW] ;FZF  ;FWGM VG[ DXLGZLGM p5IMU SZ[ K[P JW] pt5FNG
1FDTFJF/F %,Fg8Ÿ;DF\ SFDNFZMGF E6TZG]\ ÝDF6 JW] K[ VG[ ZMHUFZLG]\ ÝDF6
T[GL IF\l+STF ;FY[ ;LW]\ ;\A\WLT K[P
SJ[ZLDF\ !)&_ 5KL ZMHUFZLG]\ ÝDF6 #_@ YL Z!P)@ H[8,]\ GLR]\ VFjI]\
K[P AWFH SNGF 0=FI ÝM;[; %,Fg8;DF\ T[JF H SNGF ——J[8 ÝM[;[;˜˜ %,Fg8; SZTF
JW] jIlÉTVM pt5FNG VG[ D[.G8[Gg;DF\ ZMHUFZL D[/J[ K[P SFZ6 S[ T[DF\ ——J[8
ÝM;[;˜˜ SZTF JW] ;MlO:8LS[8[0 DXLGZLGM p5IMU YFI K[P H[8,]\ JWFZ[ %,Fg8DF\
D}0LGM C[T] V[8,F JWFZ[ ÝDF6DF\ prR :TZGF jIlÉTVMGM T[DF\ ;DFJ[X ;]5Z
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JF.hZ ,[J, 5Z 5a,LS ;[É8Z %,Fg8;DF\ JW] jIlÉTVMGF ;DFJ[X ;FY[ JW]
DHA]TL Ô[JF D/[ K[P
VF pnMUGF\ pt5FNSTFGF J,6M p5Z UMI, VG[ GFIZ[ V[S VUtIG]\
ÝNFG SZ[, K[P H[DGM VeIF; VF pnMUGF pNŸEJ VG[ lJSF; T[GL p5IMULTF
VG[ T[GF SFZ6M DH}ZL4 D}0L VG[ SFRF DF,GL SFI"1FDTF H[JL VUtIGL AFATMG[
VFJZL ,[ K[ T[ pt5FNGGL DNNYL VF\TZ ;\A\WM VG[ D}<IGL SFI"1FDTFG[ lJRFZLG[
T[DH S], pt5FNSTFGM VeIF; SZ[ K[P
T[ VFlY"S 1FDTF lS\DT ElJQIGL lNXFVM S[ H[DF\ pnMU SNFR lJS;L XS[
T[GF p5Z wIFG VF5[ K[P T[G]\ 5'YÞZ6 S[ H[ !)5$v!)*&GF ;DIUF/F ;\A\WLT
VF pnMUGF pt5FNG VG[ T[GL 1FDTFVMGL S], DFlCTL JU[Z[G[ NXF"J[ K[P H[ V[D
ATFJ[ K[ S[ VF pnMUDF\ 1FDTFGF p5IMUDF\ 38F0FG\] J,6 JWT]\ ÔI K[P T[
!)&5GF JQFM"DF\ JWFZ[ Ô[JF D?I]\ K[P T[DGF H6FjIF ÝDF6[ DH}ZMGL pt5FNSTFDF\
SM. JWFZM Ô[JF D?IM GYLP D}0LG[ DH}ZMGL pt5FNSTF ;FY[ DCÀJGM CSFZFtDS
;\A\W K[ T[DGF H6FjIF ÝDF6[ pt5FNSTF D}0L ZP$@GF NZ[ !)5$ G[ !)*!GF
JQFM"GL JrR[ 38L K[P D}0LGL H~ZLIFT JFlQF"S 5P#@GF NZ[ JWL K[P VUtIGF
5]ZFJFGF VWFZ p5Z V[ ;FlAT YI]\ K[ S[ GFGF SNGF %,Fg8Ÿ; BZ[BZ DH}ZM p5Z
VFWFZLT CMI T[DF\ ZMSF6 SZJ]\ lCTFJC AgI\] K[P 56 T[DF\ XZT V[ K[ S[ T[VMV[
DH}ZMG[ wIFGDF\ ZFBL pt5FNSGGL 8[SŸGLS CMJL Ô[.V[P
!)(_DF\ YI[,]\ 0F¶P CÔZLG]\ SFI" V[ lJ`J;GLI VeIF; GYL T[D6[
pt5FNGGL lS\DT D}0LGL VG[ ZMHUFZLGF ;\NE"[ VFlY"S DF5N\0MG[ RRF" K[P T[DGF
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H6FjIF ÝDF6[ ;}ÞF VG[ ELGF ÝM;[; %,Fg8;DF\ ZMHUFZLGL AFATDF\ V[S
GM\WGLI TOFJT K[P ELGM %,Fg8; ;]SF %,Fg8; SZTF A[ U6F DH}ZMGL H~ZLIFT
WZFJ[ K[P VF pnMUGM VFlY"S ZMHUFZLGM ;A\W _P&5 K[P V[8,[ S[ GFGF %,Fg8;DF\
5P!5 SFDNFZMGL H~ZLIFT WZFJ[ K[P ßIFZ[ #___ 8LP5LP0LP %,Fg8; V[S CÔZ
8GGL l;D[g8 5Z !P5@ SFDNFZMGL H~ZLIFT WZFJ[ K[P
NCAER GM VeIF; V[JM jI]C WZFJ[ K[ S[ l;D[g8 pt5FNGDF\ VUFpG]\
VFIMHG S5Z] K[ SFZ6 S[ l;D[g8 %,Fg8Ÿ;G[ pEM SZJFGM ;DIUF/M ,F\AM K[P
DF\UGF 5]GZFJT"GG]\ D}<IF\SG H~ZL K[P SFZ6 S[ l;D[g8GL VKT SNFR WFZ[,F
C[T]VMG[ V;Z SZ[ VG[ l;D[g8 DF\U !)(# VG[ !)() DF8[GL Z& VG[ #&
DL,LIG 8G D]SF. K[ V,AT lJXF/ ÛlQ8=GF SFIM" 5Z VFWFlZT UMI, VG[ GFIZ
l;D[g8GL DF\U ;FY[ ZFQ8=LI VFJSG[ VF\S0FXF:+LI DCÀJGF ;\A\WM CTF T[
AFATG[ GSFZ[P
#P!$ VeIF;GF V[SDMGM 5lZRIv.lTCF;[[[[  o
Ý:T]T ;\XMWG SFI" DF8[ !_ V[SDMG[ IFNlrKS ZLT[ 5;\N SZJFDF\ VFJ[,
K[P VF !_ V[SDMGM 5lZRI GLR[ D]HA K[P
!f D[P A]âGFY l;D[g8 ÝFP l,P[ ] [[ ] [[ ] [[ ] [
D[P A]âGFY l;D[g8 ÝFP l,P S\5GLGL :YF5GF JL;DL ;NLGF GJDF\ NFISFGF
DwIDF\ H}GFU-DF\ SZJFDF\ VFJLP TFP !&q!_q!)($GF ZMH S\5GLGL :YF5GF
SZJFDF\ VFJLP S\5GL ——8F.UZ l;D[g8˜˜GF A|Fg0YL pt5FNG SZ[ K[P S\5GL pt5FNG
DF8[G]\ z[Q9 U]6JTF ÝDF65+ BIS TZOYL WZFJ[ K[P
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JT"DFG ;DIDF\ VF S\5GLGL pt5FNG 1FDTF 5_ D[8=LS8G ÝlT lNJ; K[P
S\5GL 5# U|[0 VF[l0"GZL 5M8",[g0 l;D[g8G]\ pt5FNG SZ[ K[P l;D[g8 pt5FNG %,Fg8
!&*__ RMP DL8ZDF\ O[,FI[, K[P
S\5GLGL X[Z D}0L JQF" Z__5v_& VG[ JQF" Z__&v_*DF\ ~FP!54__4___
CTL4 JWLG[ JQF" Z__*v_( DF\ ~FPZ54__4___ CTLP H[ JQF" Z__(v_) VG[ JQF"
Z__)v!_DF\ 56 ~FPZ54__4___ H X[ZD}0L CTLP H[ !_v!_ ~l5IFGF X[ZMDF\
JC[\RFI[,L K[P
S\5GL l;D[g8 VG[ lÉ,\SZGF pt5FNG SFI" DF8[ V.S.K. 8[SŸGM,MÒGM
p5IMU SZ[ K[P pt5FNG SFI" DF8[ U|F.g0L\U I]GL8DF\ S], !$ SD"RFZLVM VG[
É,L\SZ lJEFUDF\ !5 SD"RFZLVMGM ;DFJ[X YFI K[P VF SD"RFZLVMDF\ 8[SGLS,
VG[ GMGv8[SGLS, AgG[ ÝSFZGF SD"RFZLVMGM ;DFJ[X YFI K[P
S\5GLGL ——8F.UZ A|Fg0˜˜ l;D[g8 G]\ J[RF6 ;FDFgI ZLT[ ;F{ZFQ8= VG[
U]HZFTDF\ YFI K[P J[RF6 SZJF DF8[ S\5GL 0FIZ[É8 J[RF6 5âlT VG[ V[Hg8
5âlTGM p5IMU SZ[ K[P
S\5GLGF K[<,F 5F\R JQF"GF GOFSFZSTF p5Z GHZ SZLV[ TM JQF" Z__5v_&
DF\ ~FP)4Z$455*G]\ G]SXFG4 JQF" Z__&v_*DF\ ~FP !4&(4_)_ G]\ G]SXFG JQF"
Z__*v_( DF\ ~FP !(4#(4_Z( GM GOM4 JQF" Z__(v_)DF\ ~FPZ4)54&!#GM GOM
VG[ JQF" Z__)v!_DF\ ~FP Z4Z$4#((G]\ G]SXFG YI[, K[P
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Zf 0[SMZF l;D[g8 ÝFP l,P[ [[ [[ [[ [
——prR 8[SŸGM,MÒGL SDF,4 0[SMZFGL XFG A[lDXF,˜˜[ Ÿ [ [[ Ÿ [ [[ Ÿ [ [[ Ÿ [ [
0[SMZF l;D[g8 ÝFP l,P S\5GLGL :YF5GF JL;DL ;NLGF V\TDF\ SZL CTLP TFP
!(q&q!))&GF ZMH S\5GLGL :YF5GF SZJFDF\ VFJLP pt5FNG :Y/ XF5Z lHP
ZFHSM8 K[P S\5GL ——0[SMZF l;D[g8˜˜ VG[ ——lJÊFgT l;D[g8˜˜ GF A|Fg0 YL pt5FNG
SZ[ K[P S\5GL pt5FNG DF8[G]\ z[Q9 U]6JTTF ÝDF6 5+ B.I.S. TZOYL WZFJ[ K[P
JT"DFG ;DIDF\ VF S\5GLGL pt5FNG 1FDTF l;D[g8 DF8[GL !__ D[8=LS
8G ÝlT lNJ; VG[ lÉ,\SZ DF8[GL 5_ D[8=LS 8G K[P S\5GL 5# U|[0 VMl0"GZL
5M8",[g0 l;D[g8G]\ pt5FNG SZ[ K[P pt5FNG %,M8 !&___ RMP DL8ZGL HuIFDF\
O[,FI[, K[P
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF p5Z GHZ SZLV[ TM JQF" Z__5v_&
YL JQF" Z__)v!_ NZlDIFG V[S ;DFG K[P V[8,[ K[<,F 5F\R JQF"DF\ T[GL
X[ZD}0LDF\ SM. O[ZOFZ YIM GYLP VF ;DI NZlDIFG T[GL X[ZD}0L ~FP5(4__4___
K[P S\5GLG]\ JT"DFG ;DIDF\ S], ZMSF6 VFXZ[ ZP#5 SZM0 K[P
S\5GL l;D[g8 VG[ lÉ,\SZGF pt5FNG SFI" DF8[ V.S.K. 8[SŸGM,MÒGM
p5IMU SZ[ K[P pt5FNG SFI" DF8[ 8[SŸGLS, VG[ GMG 8[SŸGLS, lJEFUGF S],
SD"RFZLVM #_ K[P
S\5GL AgG[ A|Fg0GL l;D[g8G]\ J[RF6 ;DU| ;F{ZFQ8= VG[ U]HZFTDF\ YFI K[P
T[GF DF8[ S\5GL 0FIZ[É8 J[RF6 5âlT VG[ l0:8=LaI]8GM 56 p5IMU SZ[ K[P S\5GL
J[RF6 DF8[ VG[ U|FCSMGF DFG; p5Z V;ZSFZS V[JF ;]+GM p5IMU SZ[ K[P
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——prR 8[SŸGM,MÒGM SDF,4 0[SMZFGL XFG A[ lDXF,˜˜[ Ÿ [ [[ Ÿ [ [[ Ÿ [ [[ Ÿ [ [
S\5GLGL K[<,F 5F\R JQF"GF GOFSFZSTF VF D]HA ZCL K[P JQF" Z__5v_&DF\
~FP!_4Z(4_5* JQF" Z__&v_*DF\ ~FP!!4*(4)&! JQF" Z__*v_(DF\
~FP!!4#$4&_* JQF" Z__(v_) ~FP$)4_(& VG[ JQF" Z__)v!_DF\
~FP!_4Z)4)_$ GOM YIM CTMP
#f WGZFH l;D[g8 ÝFP l,P[[[ [
——XlÉTGM ;ZTFHvWGZFH˜˜
——I]UMGM IFNUFZvIMULZFH l;D[g8˜˜] [] [] [] [
——UHAGL XlÉT4 UHAG]\ ZFHvUHZFH˜˜] \] \] \] \
WGZFH l;D[g8 ÝFP l,P S\5GLGL :YF5GF V[SJL;DL ;NLGL X~VFTDF\
V[8,[ S[ H],F. Z__5DF\ SZJFDF\ VFJLP S\5GLG]\ pt5FNG :Y/ ZFHSM8YL Z_
lSPDLP N]Z J[ZFJ/ sXF5Zf DF\ K[P S\5GL +6 A|Fg0GL l;D[g8G]\ pt5FNG SZ[ K[P
——WGZFH l;D[g8˜˜4 ——UHZFH l;D[g8˜˜ VG[ ——IMULZFH l;D[g8˜˜ S\5GL pt5FNG
DF8[G]\ z[Q9 U]6J¿F ÝDF6 5+ B.I.S. TZOYL WZFJ[ K[P p5ZF\T S\5GL C.M.L.
G\AZ 56 WZFJ[ K[P
JT"DFG ;DIDF\ S\5GLGL pt5FNG 1FDTF *5 D[8=LS8G l;D[g8 VG[ 5_
D[8=LS 8G lÉ,\SZ K[P S\5GL 5# U|[0 VMl0"GZL 5M8",[g0 l;D[g8G]\ pt5FNG SZ[ K[P
pt5FNG %,M8 #5__ RMP DL8Z GF lJ:TFZDF\ O[,FI[, K[P
S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0L V[8,[ S[ JQF" Z__5v_& YL JQF"
Z__)v!_ NZlDIFGGL X[ZD}0L V[S ;DFG K[P V[8,[ S[ T[GL X[ZD}0LDF\ K[<,F 5F\R
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JQF"DF\ SM. O[ZOFZ YIM GYLP VF ;DI NZlDIFG S\5GLGL X[ZD}0L ~FP!_4__4___
CTLP H[ !_v!_ ~l5IFGF V[S V[JF !4__4___ X[ZMDF\ JC[\RFI[,L K[P S\5GLG]\
CF,DF\ VFXZ[ S], ZMSF6 ~FP*54__4___ G]\ K[P
S\5GL l;D[g8 VG[ lÉ,\SZGF pt5FNG SFI" DF8[ V.S.K. 8[SŸGM,MÒGM
p5IMU SZ[ K[P pt5FNG SFI" DF8[ S], Z5 SD"RFZLVMGM :8FO K[ H[DF\ VMlO; DF8[
$ SD"RFZL4 8[SGLS, lJEFUDF\ $ SD"RFZL4 OL8ZvZ4 VM5Z[8ZvZ AG"ZvZ4
0=F.JZv#4 DH}Zv$ VG[ 5[lS\U SFI" DF8[ $ SD"RFZL K[P
S\5GL +6[I A|Fg0GL l;D[g8G]\ J[RF6 ,MS, ZFHSM8DF\ ;DU| ;F{ZFQ8=4
DC[;F6F4 AZM0F4 E~R4 ;]ZT p5ZF\T DCFZFQ8=DF\ 5}GF TYF D]\A.DF\ 56 SZ[ K[P
J[RF6 DF8[ S\5GL ;FDFgIT l0,ZGM p5IMU SZ[ K[[ VG[ T[D6[ lJ:TFZ ÝDF6[
l0,ZMGL lGD6}S SZ[,L K[P p5ZF\T ;LW] J[RF6 56 T[VM SZ[ K[P
WGZFH l;D[g8 ÝFP l,P S\5GL DFS["8L\U DF8[ ;}+MGM ACM/M p5IMU SZ[ K[P
T[DGF ÝRl,T ;}+M GLR[ D]HA K[P
——XlÉTGM ;ZTFHvWGZFH˜˜
——I]UMGM IFNUFZvIMULZFH l;D[g8˜˜] [] [] [] [
——UHAGL XlÉT4 UHAG]\ ZFHvUHZFH˜˜] \] \] \] \
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P JQF" Z__5v_&DF\
~FP$4&(4#5Z G]\ G]SXFG4 JQF" Z__&v_* DF\ ~FP54Z$4$(( G]\ G]SXFG4 JQF"
Z__*v_(DF\ ~FP$4$*4**$ G]\ G]SXFG4 JQF" Z__(v_)DF\ ~FP#4($4*)!GM
GOM VG[ JQF" Z__)v!_DF\ ~FP#4_$4!&) GM GOM YIM CTMP
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$f ÝD]B l;D[g8 ÝFP l,P] [] [] [] [
——DHA}TL VDFZL lJ`JF; TDFZM˜˜} }} }
ÝD]B l;D[g8 ÝFP l,P S\5GLGL :YF5GF V[SJL;DL ;NLGL X~VFTDF\ V[8,[
S[ l0;[dAZ Z__$ DF\ SZJFDF\ VFJLP S\5GLG]\ pt5FNG :Y/ ZFHSM8 lH<,FGF
UM\0, TF,]SFGF EZ]0L UFD[ K[P S\5GL ——ÝD]B l;D[g8˜˜ A|Fg0GL l;D[g8G]\ pt5FNG
SZ[ K[P S\5GL pt5FNG DF8[G]\ z[Q9 U]6J¿F ÝDF65+ B.I.S. TZOYL WZFJ[ K[P
JT"DFG ;DIDF\ S\5GLGL pt5FNG 1FDTF 5_ D[8=LS8G l;D[g8GL K[P S\5GL
5# U|[0 VMl0"GZL 5M8",[g0 l;D[g8G]\ pt5FNG SZ[ K[P pt5FNG %,M8 $(__
RMPDL8ZGF lJ:TFZDF\ O[,FI[, K[P
S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0L V[8,[ S[ JQF" Z__5v_& YL JQF" Z__)
v!_ NZlDIFGGL X[ZD}0L V[S ;DFG K[P V[8,[ S[ T[GL X[ZD}0LDF\ K[<,F 5F\R JQF"DF\
SM. O[ZOFZ YIM GYLP VF ;DI NZlDIFG S\5GLGL X[ZD}0L ~FP Z54__4___ CTL
H[ !_v!_ ~l5IFGF V[S V[JF Z45_4___ X[ZMDF\ JC[\RFI[,L K[P S\5GLG]\ CF,DF\
VFXZ[ S], ZMSF6 ~FP!P(_ SZM0 K[P
S\5GL l;D[g8GF pt5FNG SFI" DF8[ V.S.K. 8[SŸGM,MÒGM p5IMU SZ[ K[P
pt5FNG SFI" DF8[ S], 8[SlGS, VG[ GMGv8[SlGS, lJEFUDF\ !5 SD"RFZL K[P
S\5GL ——ÝD]B l;D[g8˜˜ A|Fg0G]\ J[RF6 1F[+ ZFHSM8 ,MS, TYF VDNFJFN
VG[ ÔDGUZ D]bI K[P J[RF6 SFI" T[VM ;LW] J[RF6 VG[ l0,Z DFZOT SZ[ K[P
ÝD]B l;D[g8 S\5GL J[RF6 DF8[ DFS["8L\UG[ wIFGDF\ ZFBLG[ B}A H ;Z; ;}+GM
p5IMU SZ[ K[P VF ;]+ K[P
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——DHA}TL VDFZL lJ`JF; TDFZMP˜˜} }} }
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P JQF" Z__5v_& DF\
~FP$_4$&) GOM JQF" Z__&v_*DF\ ~FP()45!&G]\ G]SXFG4 JQF" Z__*v_(DF\
~FP!4#!4*&#GM GOM4 JQF" Z__(v_)DF\ ~FP &4*#45!)G]\ G]SXFG VG[
JQF" Z__)v!_DF\ 56 ~FP$4Z$45ZZ G]\ G]SXFG NXF"J[ K[P
5f ;\lN5 l;D[g8 ÝFP l,P\ [\ [\ [\ [
——DHA}TLGM 50SFZv;\lN5 l;D[g8˜˜} \ [} \ [} \ [} \ [
;\lN5 l;D[g8 ÝFP l,P S\5GLGL :YF5GF JL;DL ;NLDF\ V[8,[ S[ JQF"
!)(#DF\ SZJFDF\ VFJLP S\5GLG]\ pt5FNG :Y/ EFJGUZ lH<,FGF DC]JF UFD[
VFJ[, K[P S\5GL ——;\lN5 l;D[g8˜˜ A|Fg0YL l;D[g8G]\ pt5FNG SZ[ K[P S\5GL pt5FNG
DF8[G]\ z[Q9 U]6J¿F ÝDF65+ B.I.S. TZOYL WZFJ[ K[P
JT"DFG ;DIDF\ S\5GLGL pt5FNG 1FDTF !5_ D[8=LS8G l;D[g8GL VG[
!__ D[8=LS8G lÉ,\SZGL K[P S\5GL 5# U|[0 VMl0"GZL 5M8",[g0 l;D[g8G]\ pt5FNG
SZ[ K[P pt5FNG %,M8 !&&__ RMP DL8ZGF lJ:TFZDF\ O[,FI[, K[P
S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0L VF D]HA K[P JQF" Z__5v_&4 JQF"
Z__&v_* VG[ JQF" Z__*v_(DF\ ~FP!4!*45_4___ CTL ßIFZ[ JQF" Z__(v_)
VG[ JQF" Z__)v!_ DF\ X[ZD}0L JWLG[ ~FP!4))45_4___ Y. U. K[P H[ NZ[S
~FP!_v!_GF V[S V[JF X[ZDF\ JC[\RFI[,L K[P S\5GLG]\ CF,DF\ S], ZMSF6 VFXZ[ ~FP
ZPZ_ SZM0G]\ K[P
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S\5GL l;D[g8 VG[ lÉ,\SZGF pt5FNG SFI" DF8[ V.S.K. 8[SGM,MlHGMH
p5IMU SZ[ K[P pt5FNG SFI" DF8[ 8[SlGS, VG[ GMGv8[SGLS, ÝSFZGF S], #_
SD"RFZLVM K[P S\5GL ——;\lN5 l;D[g8˜˜ G]\ J[[RF6 EFJGUZ4 VDNFJFN TYF ;DU|
U]HZFTDF\ SZ[ K[P H[ DF8[ T[VM ,MS,DF\ ;LW] J[RF6 VG[ ACFZUFD DF8[ l0,ZMGM
p5IMU SZ[ K[P l;D[g8 J[RF6GL DFS["8L\UGF ãlQ8SM6YL T[D6[ V[S ;}+ AGFJ[, K[P
——DHA}TLGM 50SFZv;\lN5 l;D[g8˜˜} \ [} \ [} \ [} \ [
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P JQF" Z__5v_& DF\
~FP)4ZZ4_*!G]\ G]SXFG JQF" Z__&v_* DF\ ~FP&4&(4)*) G]SXFG JQF" Z__*v_(
DF\ ~FP$#4Z(4#!* GM GOM JQF" Z__(v_)DF\ ~FP (4ZZ4$(5GM GOM VG[ JQF"
Z__)v!_DF\ ~FP *4Z!4&&&GM GOM NXF"J[ K[P
&f :J:TLS l;D[g8 ÝFP l,P[[[ [
——I]U I]UGM ;FYLvAF,FÒ UM<0˜˜] ]] ]] ]] ]
:J:TLS l;D[g8 ÝFP l,PGL :YF5GF JQF" Z__ZDF\ D[ DF;DF\ SZJFDF\ VFJLP
S\5GLG\] pt5FNG :Y/ ZFHSM8YL Z_ lSPDLP N}Z J[ZFJ/ sXF5ZfDF\ K[P S\5GL +6
A|Fg0GL l;D[g8G]\ pt5FNG SZ[ K[P ——lCDF,I l;D[g8˜˜4 ——AF,FÒ UM<0 l;D[g8˜˜ VG[
——A-1 l;D[g8˜˜ S\5GL pt5FNG DF8[G]\ z[Q9 U]6J¿F ÝDF65+ B.I.S. TZOYL WZFJ[ K[P
JT"DFG ;DIDF\ S\5GLGL pt5FNG 1FDTF !5_ D[8=LS8G K[P S\5GL 5# U|[0
l;D[g8 VG[ $# U|[0GL l;D[g8G]\ pt5FNG SZ[ K[P pt5FNG %,M8 Z___ RMPDLP GF
lJ:TFZDF\ O[,FI[, K[P
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S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0LDF\ JFZ\JFZ O[ZOFZ VFJ[, K[P JQF"
Z__5v_&GL X[ZD}0L ~FP#!4((4&Z# CTL JQF" Z__&v_*GL X[ZD}0L ~FP
!(4)_4_!& CTL JQF" JQF" Z__*v_(GL X[ZD}0L ~FP Z(4&(4&)! CTL JQF" Z__(
v_)GL X[ZD}0L ~FP $!4*Z4 &(Z CTL ßIFZ[ JQF" Z__)v!_GL X[ZD}0L
~FP5_4!*4)*Z CTL4 H[ !_v!_ GF V[S V[JF X[ZMDF\ JC[\RFI[,L K[P S\5GLG]\ CF,G]\
S], ZMSF6 VFXZ[ ~FP ZP5_ SZM0 K[P
S\5GL l;D[g8GF pt5FNG SFI" DF8[ V.S.K. 8[SŸGM,MlHGM p5IMU SZ[ K[P
pt5FNG SIF" DF8[ Z_ SD"RFZL K[ H[DF\ 8[SlGS, VG[ GMGv8[SlGS, AgG[ ÝSFZGF
SD"RFZLVMGM ;DFJ[X YFI K[P
S\5GLGL +6[I A|Fg0GL l;D[g8G]\ J[RF6 ,MS, ZFHSM8DF\4 ;DU| ;F{ZFQ8=
p5ZF\T U]HZFTDF\ VDNFJFN4 AZM0F4 ;]ZTDF\ SZJFDF\ VFJ[ K[P ;FDFgI ZLT[ J[RF6
DF8[ ,MS,DF\ ;LW] J[RF6 VG[ ACFZUFDGF J[RF6 DF8[ l0,ZMGL lGD6}S SZJFDF\
VFJ[, K[P
:J:TLS l;D[g8 ÝFP l,P DFS["8L\UG[ wIGDF\ ZFBL ;}+GM p5IMU SZ[ K[ H[
U|FCSM p5Z 5MTFGL ;FZL KF5 KM0[ K[ VF ;]+ K[ o
——I]U I]UGM ;FYL AF,FÒ UM<0˜˜] ]] ]] ]] ]
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P JQF" Z__5v_&DF\
~FP5&4*Z# G]\ G]SXFG JQF" Z__&v_*DF\ ~FP !4Z(4!5_GM GOM JQF" Z__*v_(DF\
~FP)4*(4&*5GM GOM JQF" Z__(v_)DF\ ~FP)45)4*$*GM GOM VG[ JQF" Z__)
v!_DF\ ~FP )*4())GM GOM YI[, K[P
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*f AF,FÒ SMgÊL8 ÝFP l,P
——A[:8 ÉJM,L8L ;Ml,0 :8[=gYv.GFGL l;D[g8˜˜[ [ = [[ [ = [[ [ = [[ [ = [
AF,FÒ SMgÊL8 ÝFPl,P S\5GLGL :YF5GF JQF" Z__5DF\ SZJFDF\ VFJLP
S\5GLG]\ pt5FNG :Y/ D[8M0F ÒPVF.P0LP;LP4 TFP ,MWLSF K[ S\5GL A[ A|Fg0GL
l;D[g8G]\ pt5FNG SZ[ K[P ——E}lD l;D[g8˜˜ VG[ ——.GFGL l;D[g8˜˜ S\5GL pt5FNG
DF8[G]\ z[Q9 U]6J¿F ÝDF65+ B.I.S. TZOYL WZFJ[ K[P
JT"DFG ;DIDF\ S\5GLGL pt5FNG 1FDTF *5 D[8=LS8G l;D[g8 K[P S\5GL
5# U|[0 VMl0"GZL 5M8",[g0 l;D[g8G]\ pt5FNG SZ[ K[P pt5FNG %,M8 $Z__ RMP DLP
GF lJ:TFZDF\ O[,FI[, K[P
S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0L V[8,[ S[ JQF" Z__5v_& YL
JQF" Z__) v!_ NZlDIFGGL X[ZD}0L V[S;DFG K[P V[8,[ S[ T[GL X[ZD}0LDF\ K[<,F
5F\R JQF"DF\ SM. O[ZOFZ YIM GYLP VF ;DI NZlDIFG S\5GLGL X[ZD}0L
~FPZ)4Z!4___ CTL H[ ~FP !_v!_GF V[S V[JF Z4)Z4!__ X[ZMDF\ JC[\RFI[,L K[P
S\5GLG]\ CF,DF\ VFXZ[ ZMSF6 (Z ,FB ~5LIF K[P
S\5GL l;D[g8GF pt5FNG DF8[ V.S.K. 8[SGM,MlHGM p5IMU SZ[ K[P
pt5FNG SFI" DF8[ S], !& SD"RFVMGM :8FO K[P H[DF\ 5[lS\U DF8[ 5 SD"RFZL4
VM5Z[8Zv!4 .,[S8=LXLIGv!4 ,[AZv54 S[DL:8vZ VG[ VMlO; :8FODF\ Z SD"RFZLGM
;DFJ[X YFI K[P
S\5GL AgG[ A|Fg0GL l;D[g8G\] J[RF6 AZM0F4 DC[;F6F VG[ AGFZ;SF\9F
lJ:TFZDF\ SZ[ K[P H[ DF8[ T[VM l0,ZMGL lGD6}S SZ[ K[P DFS["8L\UGF pN[xIYL S\5GLV[
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5MT[ ;}+ AGFJ[, K[ H[ T[GL NZ[S l;D[g8GL Y[,L 5Z CMI K[ VF ;]+ K[ o
——A[:8 ÉJM,L8L ;M,L0 :8[=gYv.GFGL l;D[g8˜˜[ [ = [[ [ = [[ [ = [[ [ = [
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P JQF" Z__5v_& DF\
~FP Z_Z5GM GOM JQF " Z__&v_*DF\ ~FP!45*4Z$!GM GOM4
JQF" Z__*v_(DF\ ~FP $4)(45_&GM GOM4 JQF" Z__(v_)DF\ ~FP #4&_45Z#GM
GOM VG[ JQF" Z__)v!_DF\ ~FP Z4&Z4_&5GM GOM YI[, K[P
(f UH;CFZF l;D[g8 ÝFP l,P[[[ [
——DHA}TL SF 5ÞF JFNF˜˜} }} }
UH;CZF l;D[g8 ÝFP l,P GL S\5GLGL :YF5GF JQF" Z__$DF\ SZJFDF\
VFJLP S\5GLG]\ pt5FNG :Y/ D]P C/DTF/F ÒPVF.P0LP;LP4 UM\0, ZM0 K[P
UH;CZF l;D[g8 S\5GL ——UH;CZF l;D[g8˜˜ A|Fg0G]\ pt%FFNG SZ[ K[P S\5GL pt5FNG
DF8G]\ z[Q9 U]6J¿F ÝDF65+ B.I.S. TZOYL WZFJ[ K[P
JT"DFG ;DIDF\ S\5GLGL pt5FNG 1FDTF Z__ D[8=LS8G l;D[g8GL K[P
S\5GL 5# U|[0 VMl0"GZL 5M8",[g0 l;D[g8G]\ pt5FNG SZ[ K[P pt5FNG %,F\8 !54$__
RMPDLGF lJ:TFZDF\ O[,FI[, K[P
S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0L V[8,[ S[ JQF" Z__5v_& YL JQF" Z__)
v!_ NZlDIFG X[ZD}0L V[S ;DFG K[P V[8,[ S[ T[GL X[ZD}0LDF\ K[<,F 5F\R JQF"DF\
SM. O[ZOFZ YIM GYLP VF ;DI NZlDIFG S\5GLGL X[ZD}0L ~FPZZ4__4___ CTL
H[ ~FP!_v!_GM V[S V[JF Z4Z_4___ X[ZDF\ JC[\TFI[,L K[P S\5GLG]\ CF,DF\ VFXZ[
S], ZMSF6 ~FP # SZM0 K[P
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S\5GL l;D[g8 VG[ lÉ,\SZGF pt5FNG SFI" DF8[ V.S.K. 8[SGM,MlHGM
p5IMU SZ[ K[P pt5FNG SFI" DF8[ U|F.g0L\U l;D[g8DF\ #_ SD"RFZL4 lÉ,\GDF\ $_
SD"RFZL4 VMlO; :8FODF\ ( SD"RFZL4 ,[AMZ[8ZL :8FODF\ 5 SD"RFZL TYF 0=F.JZDF\
$ SD"RFZLGM ;DFJ[X YFI K[P
S\5GL —UH;CFZF l;D[g8˜G]\ J[RF6 SZJF DF8[ ,MS, ZFHSM8 VG[ ;F{ZFQ8=DF\
TYF U]HZFTGF lJlJW lJ:TFZ DF8[ l0,ZMGM p5IMU SZ[ K[P J[RF6 DF8[ S\5GLG]\
;]+ K[ o
——DHA}TL SF 5ÞF JFNF˜˜} }} }
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P JQF" Z__5v_&DF\
~FP#4$54___ GM GOM JQF" Z__&v_* DF\ ~FP Z4)&4 **Z GM GOM JQF" Z__*v_(
DF\ ~FP !54!&4()_GM GOM TYF JQF" Z__(v_)DF\ ~FP *$4(5(GM GOM YI[, K[P
)f ULZLZFH SMgÊL8 ÝFP l,P
ULZLZFH SMgÊL8 ÝFP l,P S\5GLGL :YF5GF JQF" Z__5v_& SZJFDF\ VFJLP
S\5GLG]\ pt5FNG :Y/ D]P VF6\N5Z4 SF,FJ0 ZM0  K[P S\5GL DF+ lÉ,\SZG]\ pt5FNG
SZ[ K[P VG[ l;D[g8 pt5FNG SZTL S\5GLVMG[ lÉ,\SZG]\ J[RF6 SZ[ K[P S\5GLG[
B.I.S. TOZYL z[Q9 U]6J¿FG]\ ÝDF65+ 56 D[/J[, K[P
JT"DFG ;DIDF\ S\5GL $ lÉ,\G %,Fg8 WZFJ[ K[P VG[ V[GL pt5FNG 1FDTF
ÊDX *5 D[8=LS8G4 *5 D[8=LS 8G4 5_ D[8=LS 8G VG[ 5_ D[8=LS 8GGL K[P pt5FNG
%,M8 VFXZ[ $ V[SZ HDLG V[8,[ S[ !(___ RMP DLPDF\ O[,FI[, K[P
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S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0L VF D]HA K[P JQF" Z__5v_& VG[ JQF"
Z__&v_*DF\ X[ZD}0L ~FP!4$&4___GL CTL ßIFZ[ S[ AFSLGF +6 JQF" V[8,[ S[ JQF"
Z__*v_(4 JQF " Z__(v_) VG[ JQF " Z__)v!_DF\ X[ZD}0L
~FP #&4)*4___GL CTL H[ !_v!_ ~l5IFGF V[S V[JF X[ZMDF\ JC[\RFI[,L K[P
S\5GLG]\ CF,DF\ VFXZ[ S], ZMSF6 ~FP$P5_ SZM0G]\  K[P
S\5GL lÉ,\SZGF pt5FNG SFI" ;FY[ H ;\S/FI[, K[P VG[ VF DF8[ V.S.K.
8[SGM,MlHGM p5IMU SZ[ K[P VF SFI" DF8[ S\5GLV[ SL,LGGF !( SD"RFZL4
VM5Z[8Zv(4 OL8Zv$4 ,[AMZ[8ZLv&4 VMlO; :8FOv54 DH}Zv!5 VG[ 0=F.JZDF\ #
SD"RFZLGM ;DFJ[X YFI K[P
S\5GL DF+ lÉ,\SZG\] pt5FNG SZTL CMJFYL T[6[ DF+ l;D[g8G]\ pt5FNG
SZTL S\5GLVMG[ J[RF6 SZJFG]\ CMI K[P T[YL S\5GL 5MT[ H l;D[g8 S\5GL ;FY[ ;LWM
;\5S" ZFB[ K[P VG[ H~ZLIFT ÝDF6[ DF,G]\] pt5FNG SZL J[RF6 SZ[ K[P
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P Z__&v_*DF\
~FP!&4&#4)$(G]\ G]SXFG4 JQF" Z__*v_(DF\ ~FP)#4))$GM GOM4 JQF" Z__(v_)DF\
~FP!(4*$4#5&GM GOM VG[ JQF" Z__)v!_DF\ ~FP!4)Z4()&G]\ G]SXFG YI[, K[P
!_f 5LZFDL0 5M8",[g0 ÝFP l,P" [" [" [" [
——X]E VG[ XlÉTXF/L l5ZFDL0 l;D[g8˜˜] [ [] [ [] [ [] [ [
5LZFDL0 5M8",[g0 ÝFP l,P S\5GLGL :YF5GF JQF" Z__5v_&DF\ SZJFDF\
VFJLP S\5GLG]\ pt5FNG :Y/ ZFHSM8YL !_ lSPDLP N}Z C0DTF/FDF\ K[P S\5GL
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——5LZFDL0 l;D[g8˜˜ A|Fg0 AGFJ[ K[P S\5GLG[ pt5FNG DF8[GL z[Q9 U]6J¿F V\U[G]\
ÝDF65+ B.I.S. TZOYL D/[, K[P
JT"DFG ;DIDF\ S\5GLGL pt5FNG 1FDTF !__ D[8=LS8G l;D[g8 VG[ 5_
D[8=LS8G lÉ,\SZGL K[P S\5GL 5# U|[0 VMl0"GZL 5M8",[g0 l;D[g8G]\ pt5FNG SZ[ K[P
pt5FNG %,M8 Z$4#__ RMP DL8ZGF lJ:TFZDF\ O[,FI[, K[P
S\5GLGL K[<,F 5F\R JQF"GL X[ZD}0L VF D]HA CTLP JQF" Z__&v_*YL
JQF" Z__)v!_ ;]WL RFZ JQF" V[S;DFG CTL V[8,[ S[ ~FP )_4__4___ CTLP H[
~FP!_v!_GF V[S V[JF )4__4___ X[ZMDF\ JC[\RFI[,L K[P S\5GLG]\ CF,DF\ VFXZ[
S], ZMSF6 ~FP#P$_ SZM0G]\ K[P
S\5GL l;D[g8 VG[ lÉ,\SZGF pt5FNG SFI" DF8[ V.S.K. 8[SGM,MlHGM
p5IMU SZ[ K[P pt5FNG SFI" DF8[ S], $5 SD"RFZLVM K[ H[ 8[SlGS, VG[ GMGv
8[SGLS, SFI" ;FY[ Ô[0FI[, K[P
S\5GL ——5LZFDL0 l;D[g8˜˜G]\ J[RF6 ,MS, ZFHSM84 U]HZFT VG[ DCFZFQ8=DF\
SZ[ K[ T[ DF8[ T[VM l0:8=LaI]8Z VG[ l0,ZMGL lGD6}S SZ[ K[P p5ZF\T ÉIFZ[S ;LW]
J[RF6 56 SZ[ K[P
DFS["8L\UGF DCtJG[ wIFGDF\ ZFBL T[VMV[ V[S ;}+ AGFJ[, K[ H[GM T[VM
ACM/M p5IMU SZ[ K[P
——X]E VG[ XlÉTXF/L l5ZFDL0 l;D[g8˜˜
S\5GLGL K[<,F 5F\R JQF"GL GOFSFZSTF VF D]HA K[P JQF" Z__5v_&DF\
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~FP#54554)*5 G]\ G]SXFG JQF" Z__&v_*DF\ ~FPZ4(_4#$( G]SXFG JQF" Z__*v
_(DF\ ~FP(4_54**)GM GOM JQF" Z__(v_)DF\ ~FP Z)4$*4*_# G]SXFG VG[
JQF" Z__)v!_DF\ ~FPZ*4$!4&!ZG]\ G]SXFG YI[, K[P
#P!5 ;\XMWGG]\ DCtJ\ ] \\ ] \\ ] \\ ] \  o
;\XMWGGF DCtJG[ NXF"JTF ÝF[P C0;G D[S;LD SC[ K[ S[ o
"All progress is born of inquiry doubt is often better than over
confidence, for it leads to inquiry and inquiry leads to invention."
VF ;\NE"DF\ ;\XMWGGF DCtJG[ B}A ;FZL ZLT[ ;DÒ XSFIP
Ý:T]T ;\XMWGDF\ U]HZFTGF DLGL l;D[g8 pnMUGL lJlJW SFDULZLVMGM
VeIF; SZJFDF\ VFJX[P H[JL S[ GOFSFZSTF4 SFI"1FDTF4 ;ZSFZL GLlT JU[Z[ Ý:T]T
VeIF;YL U]HZFTDF\ ZC[, DLGL l;D[g8 pnMUGL GOFSFZSTFGM bIF, D[/JL
XSFX[4 ;ZSFZL GLlT DLGL pnMUG[ ÝMt;FCG VF5GFZL K[ S[ S[D T[GM bIF,
VFJX[4 SD"RFZLGL SFI"1FDTFGM bIF, VFJX[P
VeIF;GF TFZ6M ;DU| U]HZFT VG[ ;DU| ;F{ZFQ8=DF\ RF,TF DLGL l;D[g8
pnMUDF\ ,FU] 5F0L XSFX[ H[YL DLGL l;D[g8 pnMUG[ JW] ;O/ AGFJL XSFIP
pnMUSFZMG[ ;\XMWGGF TFZ6M ElJQIGF lG6"IM ,[JF DF8[ p5IMU Y. XSX[P
VFD Ý:T]T ;\XMWG SFI" DLGL l;D[g8 pnMUDF\ 36]\ H p5IMUL ;FALT YX[P
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#P!& VeIF;GL DIF"NF" "" "  o
NZ[S ;\XMWG SFI"GL VD]S RMÞ; DIF"NFVM CMI K[ T[JL H ZLT[ Ý:T]T
;\XMWG SFI"GL 56 VD]S DIF"NFVM K[ H[ GLR[ D]HA K[P
!P Ý:T]T VeIF; UF{6 DFlCTL VFWFZLT K[P VF UF{6 DFlCTLGL U]6J¿FGF
VG];\WFG[ 5lZ6FDM ÝF%T YI[, K[P
ZP Ý:T]T VeIF;DF\ ÝFYlDS DFlCTL Ý`GFJ,LGF VFWFZ[ ÝF%T SZJFGL K[P
VF DFlCTLGL U]6J¿F4 DFlCTL NFTFGF V\UT JT"G VG[ DFgITF 5Z
VFWFZ ZFB[ K[P
#P Ý:T]T VeIF; U]HZFTDF\ DLGL l;D[g8 pnMUG[ ,UTM H K[ T[YL VF
VeIF;GF 5lZ6FDM ;FDFgILSZ6 ;DU| ;LD[g8 pnMUG[ ,FU] 5F0L XSFI
GCL\P
$P Ý:T]T VeIF;DF\ p5IMUDF\ ,[JFGFZL lJlJW VF\S0XF:+LI VG[ lC;FAL
5âlTVMGL H[ H[ DIF"NFVM K[ TG[ VF VeIF;G[ ,FU] 50[ K[P
#P!* p5;\CFZ\\\ \
Ý:T]T ÝSZ6 ;\XMWG ~5Z[BFDF\ ;\;MWG SFI"G[ ,UTL DFlCTLVMGM
;DFJ[X SZJFDF\ VFJ[, K[P BF; SZLG[ ;\XMWG XLQF"S4 ;DIUF/M4 ptS<5GFVM4
GD}GF 5;\NUL4 ÝSZ6 VFIMHG4 VeIF; V[SDMGM 5lZRI VG[ ;\XMWGG]\ DCtJ
TYF DIF"NFVM :5Q8 SZJFDF\ VFJ[, K[P
ÝSZ6v$
DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6[ " ] \ [[ " ] \ [[ " ] \ [[ " ] \ [
$P! Ý:TFJGF
$PZ lJ`,[QF6GL jIFbIF
$P# lJ`,[QF6GL p5IMULTF
$P$ lJ`,[QF6G]\ DCtJ
$P5 SFI"1FDTF lJ`,[QF6
$P& U]6M¿Z lJ`,[QF6G]\ :J~5
$P* F Test VG[ Anova
$P( X[ZD}0L
$P) RF,] U]6M¿Z
$P!_ S], lD,STMGM pY,M S[ R,GNZ
$P!! l:YZ lD,STMGM pY,M S[ R,GNZ
$P!Z RF,] lD,STMGM pY,M S[ R,GNZ
$P!# lD,ST U]6M¿Z
$P!$ DFl,SL U]6M¿Z
$P!5 RMbBF GOFGM U]6M¿Z
$P!& pt5FNG BR" U]6M¿Z
$P!* JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z
$P!( S], lD,STM 5Z J/TZGM NZ
$P!) ZMSFI[,L D}0L 5Z J/TZGM NZ
$PZ_ p5;\CFZ
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ÝSZ6v$
DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6[ " ] \ [[ " ] \ [[ " ] \ [[ " ] \ [
$P! Ý:TFJGF o
DFGJLI ÒJGGL VFlY"S ÝJ'lTGM 5lZ3 GF6F\GL VF;5F; OIF" SZ[ K[P
GF6F\ V[8,[ S[ DFGJLI ;\:S'lTDF\ RÊ VG[ VuGLGL XMW[ H[ 5lZJT"GG]\ ;H"G SI]"
V[J]\ H ;H"G GF6F VG[ GF6FGF D}<I DF5JFGL 5âlTV[ SI]" K[P VFlY"S4 ;FDFÒS4
ZFHSLI VG[ VD]S V\X[ WFlD"S ÝJ'l¿VMGM ;O/TFGF DF5N\0 56 GF6F\ K[P GF6F\
V[ W\WFSLI 1F[+DF\ VFlY"S XlÉTGM :+MT K[P H[GFYL T[ 5MTFGF VFlY"S jIJCFZM
5}ZF SZ[ K[P
VF GF6F\ VFlY"S ÝUlTDF\ VUtIGM EFU EHJ[ K[P VF GF6F\ jIlÉT 5MT[
VYJF TM T[GF EFULNFZM 5F;[YL D[/J[ K[P VG[ H~lZIFT ÝDF6[ pKLGF GF6F\ 56
ACFZYL D[/J[ K[P VG[ W\WM R,FJ[ K[P
VY"XF:+GF lGIDM VFWFlZT pnMUvW\WFDF\ D}0LG]\ ZMSF6 SIF" AFN VD]S
RMÉS; J/TZ D/J]\ H Ô[.V[P Ô[ W\WFlSI jIF5FZM4 V[SDM4 pnMUM VF lNXFDF\
lGQO/ ÔI TM T[GF DF8[ ÝFZ\lES D}0L 5ZT D[/JJFGF S[ R}SJJFGF 56 Ý`GM
pEF YFI K[P VFYL H NZ[S VFlY"S ÝJ'l¿DF\ GF6]\ S[ E\0M/ VU| :YFG WZFJ[ K[P
ZMSFI[, GF6FDF\YL VgI GF6F\ pEF SZJFDF\ W\WFGL ;O/TF K[P GF6FSLI lC;FAM
VFJS J'lâ ATFJTF CMI TM ;O/TFG]\ DF5N\0 K[P
140
W\WFSLI ÝJ'lTDF\ GF6F\ D[/JJF SZTF GF6F\GM J5ZFX S[ pnMU DCtJGM
AG[ K[P JT"DFG lJSF;XL, VY"T\+DF\ GF6F\ D[/JJFGF 5]QS/ ;FWGM p5,aW K[P
5Z\T] VF GF6F\G[ W\WFSLI ÝJ'l¿DF\ RMÞ; C[T] DF8[ SFI"1FDTFYL JF5ZJFDF\ S[
p5IMU SZJFDF\ VFJ[ tIFZ[ T[DF\YL IMuI J/TZ D/L XS[ K[P GF6F\GM p5IMU
IMuI ZLT[ SZJFDF\ VFjIM K[ S[ S[D4 T[GL DFlCTL D[/JJF DF8[ lC;FAMG]\ lJ`,[QF6
SZJFDF\ VFJ[ K[P S\5GLGF JFlQF"S VC[JF,MG[ VFWFZ[4 GOFvG]SXFG BFTF VG[ 5FSF
;ZJ{IFG[ VFWFZ[ lC;FAMGL DFlCTL D[/JL S\5GLGL VFlY"S l:YlT4 SFI"1FDTFG]\
lJ`,[QF6 SZL XSFI K[P
$PZ lJ`,[QF6GL jIFbIF[[[ [
zL S[G[0L VG[ D[S;],ZGF DTFG];FZ v
——V[SDGL EFJL GOM D[/JJFGL XÉITF4 jIFH VG[ 5FSTL D]ÛT[ N[J]\
EZ5F. SZJFGL XlÉT VG[ ;âZ l0lJ0g0 GLTLGF ;\EFJGFGF VFWFZ6 DF8[
GF6FSLI 5+SMG]\ 5'YÞZ6 SZLG[ VY"38G äFZF ÝF%I DFlCTLGM BR" VG[ DFU"
GÞL SZJFGM ÝItG SZ[ K[P˜˜
zL X]S,GF DTFG];FZ v
——;FC;GL GF6F\SLI 5lZl:YlT VG[ GOM SDFJJFGL XlÉT Ô6JFGF\ C[T]YL
GOFvG]SXFG BFTF T[DH 5FSF ;ZJ{IFGM A]âL5}J"SGM VeIF; V[8,[ lJ`,[QF6˜˜
p5ZMÉT jIFbIF 5ZYL V[S AFAT :5Q8 YFI K[ S[ lC;FAMGM VeIF;
A]âL5}J"S YJM Ô[.V[P T[ IMuI ZLT[ YI[, CMI TM H DFU"NX"S 5ZL6FDM VF5L
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XS[P IMuI lJQ,[QF6 äFZF W\WFGF ;\RF,GG]\ VFlY"S lR+ VG[ SFI"1FDTFG]\ ÝlTlA\A
:5Q8 ZLT[ ZH} SZL XSFI K[P
$P# lJ`,[QF6GL p5IMULTF[[[ [  o
GF6FSLI lC;FAM V[8,[ GOFvG]SXFG BFT]\ VG[ 5FS]\ ;ZJ{I]\ T[DH H]NF H]NF
5+SM4 lJ`,[QF6 V[8,[ GOFG]SXFG BFTF4 5FSF ;ZJ{IF VG[ 5+SF[G]\ H]NL H]NL ZLT[
VY"38G SZJ]\P VF VY"38G RFZ 51FSFZMG[ p5IMUL lGJ0[ K[P
!f ;\RF,SMG[ p5IMULv\ [\ [\ [\ [
;\RF,SMGL ÛlQ8V[ W\WFSLI V[SDGL GLlTG]\ p¿D 30TZ SZJF4 jIFHAL
JCLJ84 GLlT lJQFIS lG6"IM ,[JF T[DH W\WFGF ÝJFCM S[ J,6M Ô6JF DF8[ T[
p5IMUL YFI K[P
Zf X[Z CM<0ZMG[ p5IMULv[ [[ [[ [[ [
X[Z CM<0ZM W\WFGL ÝUlT T[DH lJSF; lJX[ ;O/TFYL Ô6L XS[ K[P
5MTFGF ZMSFI[, GF6F\GL ;,FDTL VG[ jIFHAL J/TZGL XÉITFVM T5F;L XS[
K[P X[ZGF BZLNvJ[RF6 V\U[GF lG6"IM ,[JFDF\ 56 lJ`,[QF6 p5IMUL YFI K[P
#f ,[6NFZMGL ÛlQ8V[v[ [[ [[ [[ [
,[6NFZMG[ 56 lJ`,[QF6 36L H ZLT[ p5IMUL YFI K[P W\WFGL ;âZTF4
TZ,TFGL l:YTL4 XFBGL D]ÛT VG[ ;DI GÞL SZJFDF\ lJ`,[QF6 DNN~5 YFI
K[P lWZF6 DF8[ ÔDLGULZLG]\ ÝDF64 ÝSFZ4 SN VG[ jIFH NZG]\ :J~5 GÞL
SZJFDF\ 56 lJ`,[QF6 p5IMUL K[P
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$f ZMSF6SFZMGL ÛlQ8V[v[[[ [
lJ`,[QF6GF DFwIDYL ZMSF6SFZM W\WFGL ÝUlT VG[ GOFSFZSTFGM bIF,
D[/JL XS[ K[P D}0L JWFZFGM ,FE D/X[ S[ S[D4 ;\ElJT ZMSF6GL ;,FDTL ZC[X[
S[ S[D T[ V\U[ ;Z/TFYL VG]DFG ,UFJL XSFI K[P VF p5ZF\T V[SDGL GF6F\SLI
;âZTF VG[ VG[ l:YZTF lJX[ 56 Ô6L XS[ K[P
$P$ lJ`,[QF6G]\ DCtJ[ ] \[ ] \[ ] \[ ] \  o
GF6F\SLI lC;FAMDF\ jIJl:YT V\S0FSLI DFlCTLVM VFJ[,L H CMI K[P
5KL XF DF8[ lJ`,[QF6 SZJ]\ H~ZL AG[ m VF Ý`GGM HJFA V[ CM. XS[ S[
VF\S0FVM SM. DFlCTL VF5TF GYL T[DH VF\S0FVM 5MTFGF .gãÔ/ äFZF ;tIv
V;tI ZH} SZTF CMI K[P VFYL Ô[ lC;FAMDF\YL ;FRL DFlCTL Ô6JL CMI TM
lJ`,[QF6 äFZF H Ô6L XSFI K[P Ô[ SM. l;D[g8 S\5GLV[ GOFDF\ JWFZM SZJM CMI
TM SZS;ZEZL pt5FNG 5âlT V5GFJJL4 I\+GM SFI"1FD p5IMU SZJM4 V;ZSFZS
J[RF6 VG[ JCLJ8L SZS;ZTF NFBJJL Ô[.V[P
lJ`,[QF6 S\5GL DF8[ B}A H VUtIG]\ K[P T[GF äFZF S\5GL lJX[GL +6
AFATM :5Q8 ZLT[ Ô6L XSFIP
“ S\5GLGL SDFJJFGL XlÉT
“ S\5GLGL VFlY"S l:YlT
“ S\5GLG]\ EFlJ
VF NZ[S AFATM V[ S\5GLGF\ JFlQF"S VC[JF,MGF lJ`,[QF6 5ZYL Ô6L
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XSFI K[P JT"DFG lC;FAL HUTDF\ W\WFlSI lJ`,[QF6 VG[ lJJ[RG DF8[ T],GFtDS
GF6F\SLI 5+SM4 ;Z[ZFX 5âlTGL DNNYL DFlCTLG]\ S[gãLI J,6 T[DH lC;FAL
VF\S0F äFZF DCtJGF lJ`,[QF6M SZL XSFI K[P VG[ V[8,F DF8[ H lJ`,[QF6G]\
DCtJ JWL ÔI K[P
$P5 SFI"1FDTF lJ`,[QF6" [" [" [" [  o
S\5GLGF GF6F\SLI lC;FAM V[8,[ S[ GOFvG]SXFG BFTF VG[ 5FSF ;ZJ{IF
T[DH lJlJW 5+SMG[ VFWFZ[ S\5GLGL SFI"1FDTFG]\ lJ`,[QF6 SZJFDF\ VFJ[ K[P
lJ`,[QF6 SZJF DF8[ H]NL H]NL lC;FAL VG[ VF\S0FXF:+LI 5lälTVMGM p5IMU
SZJFDF\ VFJ[ K[P BF; SZLG[ ;Z[ZFX4 U]6M¿Z lJ`,[QF6GM p5IMU YFI K[P
SFI"1FDTFGF lJ`,[QF6DF\ S\5GLGL GOFSFZSTFG\] lJ`,[QF6 S[D S[ S], lD,STMGM
J/TZGM NZ4 ZMSFI[,L D}0L 5Z J/TZGM NZ4 SFI"SFZL GOFGM U]6M¿Z JU[Z[ Ô6L
XSFIP TZ,TFG]\ lJ`,[QF6 H[D S[ RF,] U]6M¿Z4 ÝJFlC U]6M¿Z JU[Z[ Ô6L XSFI
T[DH GF6F\SLI SFDULZLG\] lJ`,[QF6 H[D S[ X[Z NL9 SDF6LGM NZ4 SFIDL
lD,STMGM R,G NZ JU[Z[ Ô6L XSFI K[P
VFD SFI"1FDTF lJ`,[QF6 äFZF S\5GLGL SDFJJFGL XlÉT4 GOF XlÉT4
l0lJ0g0 R}SJJFGL XlÉT4 VFlY"S XlÉT VG[ S\5GLGF ElJQI lJX[GM V\NFH
D[/JL XSFI K[P
Ý:T]T ;\XMWGSFI"DF\ ;\XMWS[ DLGL l;D[g8 S\5GLGL SFI"1FDTFG]\ lJ`,[QF6
SZJFGM GD| ÝIF; SZ[, K[P VF lJ`,[QF6 SZJF DF8[ ;\XMWS[ H]NF H]NF U]6M¿ZMGM
p5IMU SZ[, K[ VG[ T[GF p5Z ——V[O 8[:8˜˜ (F Test) GM p5IMU SZL ;\XMWG
ÝIF; ;FY"S SZJFGM ÝItG SZ[, K[P
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;\XMWS äFZF Ý:T]T VeIF;DF\ DLGL l;D[g8 S\5GLG]\ lJ`,[QF6 SZJF DF8[
H[ U]6M¿ZGM p5IMU SZJFDF\ VFJ[, K[ T[ GLR[ D]HA K[P
A) ÝJFCLTF ÝJ'l¿ VG[ ;wWZTF lJJ[RGvlJ`,[QF6 ;\A\WL U]6M¿ZMv
“ RF,] U]6M¿Z
“ S], lD,STMGM pY,M S[ R,G NZ
“ l:YZ lD,STMGM pY,M S[ R,GNZ
“ RF,] lD,STMGM pY,M S[ R,GNZ
B) D}0L DF/BF lJ`,[QF6 ;\A\WL U]6M¿ZMv
“ lD,ST U]6M¿Z
“ DFl,SL U]6M¿Z
C) GOFSFZSTF VG[ SFI"1FDTF lJ`,[QF6 ;\A\WL U]6M¿ZMv
“ RMbBF GOFGM U]6M¿Z
“ pt5FNG BR" U]6M¿Z
“ JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z
D) ;DU| ZMSF6 ;\A\WL GOFSFZSTF lJ`,[QF6 ;\A\WL U]6M¿Zv
“ S], lD,STM 5Z J/TZGM NZ
“ ZMSFI[,L D}0L 5Z J/TZGM NZ
VF p5ZF\T ;\XMWS äFZF 5;\NUL 5FD[, lGNX" S\5GLGL X[ZD}0LG]\ 56
lJ`,[QF6 SZJFDF\ VFJ[, K[P H[GF DF8[ ;Z[ZFXGM p5IMU SZ[, K[P
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$P& U]6M¿Z lJ`,[QF6G]\ :J~5] [ ] \] [ ] \] [ ] \] [ ] \  o
GF6F\SLI 5+SM V[8,[ GOFvG]SXFG BFT]\ VG[ 5FSF ;ZJ{IFGF lJ`,[QF6
DF8[ U]6M¿ZGM B}A DM8F ÝDF6DF\ p5IMU YFI K[P .P;P !)_) DF\ zL
V,[ShF\0Z JM,[ ;F{ ÝYD U]6M¿Z lJ`,[QF6GL ;DH}TL VF5LP U]6M¿Z lJ`,[QF6
SZJF DF8[ ;F{ ÝYD GF6FSLI VC[JF, ~5 5+SMDF\YL IMuI U6TZLG[ VFWFZ[
RMÞ; lC;FAL 5NM GÞL SZJFDF\ VFJ[ K[P T[GF äFZF Ul6lTS U6TZL J0[ lC;FAL
U]6M¿Z U6JFDF\ VFJ[ K[P VG[ T[GM p5IMU SZLG[ lC;FAG\] lJ`,[QF6 SZJFDF\
VFJ[ K[P
U]6M¿Z lJ`,[QF6DF\ GF6F\SLI 5+SMDF\YL SM. 56 A[ lC;FAL lJUTM
5ZYL U]6M¿Z U6L 5'YÞZ6 SZL ;ZBFD6L SZL EFlJ 5lZl:YlTG]\ VF,[BG
SZJFDF\ VFJ[ K[ VG[ JT"DFG 5lZl:YlT VG[ EFlJ V\U[GL T],GF SZJFDF\ VFJ[
K[P U]6M¿Z lJ`,[QF6 äFZF GF6SLI 5+SMG]\ lJ`,[QF6 Y. XS[ K[P T[YL T[ GF6F\SLI
lJ`,[QF6G\] V[S lJlXQ8 ;FWG K[P
$P* F Test VG[ [ [[ [ ANOVA
Ý:T]T VeIF;DF\ GÞL SZ[, U]6M¿Z lJ`,[QF6M 5Z F Test GM p5IMU
SZJFDF\ VFJ[, K[P T[DF\ F GL XMW[,L lS\DT (Calculated Value) G[ F GL SMQ8S
lS\DT (Table Value) ;FY[ ;ZBFD6L SZJFDF\ VFJ[ K[P H[ äFZF ;\XMWS[ ,LW[,L
ptS<5GFVM :JLSFI" YFI K[ S[D S[ T[ Ô6JFGM ÝItG SZJFDF\ VFJ[ K[P VFDF\ F
GL SMQ8S lS\DT 5@ GL ;FY"STFGL S1FFV[ XMWJFDF\ VFJ[ K[P
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ptS<5GFGF :JLSFI" VG[ V:JLSFI"GM VFWFZ F GL XMW[,L lS\DT VG[
SMQ8S lS\DTGL ;ZBFD6L 5Z ZC[, K[P H[G[ VFWFZ[ GLR[GF 5ZL6FDM ÝF%T Y.
XS[ o
“ FC > FT  = J{S<5LS ptS<5GFGM :JLSFZ YFI K[ VG[ X}gI ptS<5GFGM
V:JLSFZ YFI K[ V[8,[ S[ ,LW[,F lGNXM" JrR[GM TOFJT
GM\W5F+ K[P
“ FC < FT  = X}gI ptS<5GFGM :JLSFZ YFI K[ VG[ J{S<5LS ptS<5GFGM
V:JLSFZ YFI K[ V[8,[ S[ ,LW[,F lGNXM" JrR[GM TOFJT
GM\W5F+ GYLP
$P( X[ZD}0L[ }[ }[ }[ }
S\5GLGF DFl,SM äFZF ZMSJFDF\ VFJ[,F ZSD äFZF X[ZD}0L pEL SZJFDF\
VFJ[, K[P X[ZD}0LGL l:YlT ;\XMWGGF JQFM" NZlDIFG S[JL K[ T[GL lJUT 8[A,
G\AZ $P! DF\ VF5JFDF\ VFJ[, K[P
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8[A, $P![[[[
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
!P A]wWGFY l;D[g8 ÝFPl,P
ZP 0[SMZF l;D[g8 ÝFPl,P
#P WGZFH l;D[g8 ÝFPl,P
$P ÝD]B l;D[g8 ÝFPl,P
5P ;\lN5 l;D[g8 ÝFPl,P
&P :J:TLS l;D[g8 ÝFPl,P
*P AF,FÒ l;D[g8 ÝFPl,P
(P UH;CFZF l;D[g8 ÝFPl,P
)P ULZLZFH l;D[g8 ÝFPl,P
!_P 5LZFDL0 5M8",[g0 ÝFPl,P
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p5ZMÉT 8[A, G\AZ $P! YL :5Q8 YFI K[ S[ DLGL l;D[g8 S\5GLGF 5;\N
SZ[, lGNXM"DF\ S. S\5GLGL X[ZD}0L S[8,L K[ VG[ T[GL ;\XMWGGF JQFM" NZlDIFG
;Z[ZFX X]\ K[P ;FY[ JQF" ÝDF6[ 5;\N SZ[,F lGNX" V[SDMGL ;Z[ZFX X[ZD}0L S[8,L
K[ T[DF\ SMGL JWFZ[ K[ VG[ S. S\5GLGL VMKL D}0L K[P
A]wWGFY l;D[g8 ÝFP l,P S\5GLGL X[ZD}0L VeIF;GF JQFM" Z__5v_& YL
Z__)v!_ NZlDIFG V[S ;DFG ZC[, GYLP X~VFTGF A[ JQFM"DF\ V[8,[ S[ JQF"
Z__5v_& VG[ JQF" Z__&v_*DF\ ~FP!54__4___ CTL ßIFZ[ S[ AFSLGF +6[I
JQFM"DF\ T[ JWLG[ ~FPZ54__4___ CTLP VFD VeIF;GF JQFM" NZlDIFG X[ZD}0LGL
;Z[ZFX ~FPZ!4__4___ CTLP VeIF;GF A[ JQFM"DF\ X[ZD}0L ;Z[ZFX X[ZD}0L SZTF
VMKL CTL ßIFZ[ S[ VeIF;GF +6 JQFM" NZlDIFG X[ZD}0L ;Z[ZFX X[ZD}0L SZTF
JW] CTLP
0[SMZF l;D[g8 ÝFP l,P S\5GLGL X[ZD}0L VeIF;GF 5F\R[I JQFM" V[8,[ S[ JQF"
Z__5v_& YL JQF" Z__)v!_ NZlDIFG V[S;DFG CTL H[ ~FP5(4__4___ CTLP
T[GL ;Z[ZFX 56 ~FP5(4__4___ CTL VG[ NZ[S JQF"DF\ X[ZD}0L ;Z[ZFX D}0L H[8,L
H ZCL CTLP
WHZFH l;D[g8 ÝFP l,P S\5GLGL X[ZD}0L ÝYD A[ JQFM" NZlDIFG
~FP!4__4__ CTLP H[ AFSLGF +6 JQFM"DF\ JWLG[ ~FP!_4__4___ Y. CTLP
VeIF;GF JQFM" NZlDIFG X[ZD}0LGL ;Z[ZFX ~FP&4$_4___ CTLP X~VFTGF ÝYD
A[ JQFM" NZlDIFG X[ZD}0L ;Z[ZFX SZTF VMKL VG[ AFSLGF +6 JQFM" NZlDIFG
X[ZD}0L ;Z[ZFX SZTF VMKL VG[ AFSLGF +6 JQFM" NZlDIFG X[ZD}0L ;Z[ZFX
X[ZD}0L SZTF JW] CTLP
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ÝD]B l;D[g8 ÝFP l,P S\5GLGL X[ZD}0L VeIF;GF 5F\R[I JQFM" V[8,[ S[ JQF"
Z__5v_& YL JQF" Z__)v!_ NZdIFG V[S;DFG ZCL CTL H[ ~FPZ54__4___
CTLP T[GL ;Z[ZFX 56 ~FPZ54__4___ CTL VG[ NZ[S JQF"DF\ X[ZD}0L ;Z[ZFX D}0L
H[8,L H ZCL CTLP
;\lN5 l;D[g8 ÝFP l,P S\5GLGL X[ZD}0L VeIF;GF ÝYD +6 JQFM" V[8,[
S[ JQF" Z__5v_& YL JQF" Z__*v_( NZlDIFG ~FP!4!*45_4___ CTL H[ V\lTD
A[ JQFM" JQF" Z__(v_) VG[ JQF" Z__)v!_ DF\ JWLG[ ~FP!4))45_4___ Y.
CTLP VF 5F\R[I JQFM"GL T[GL ;Z[ZFX X[ZD}0L ~FP!45_4#_4___ CTLP X~VFTGF
+6 JQFM"YL X[ZD}0L ;Z[ZFX X[ZD}0L SZTF\ VMKL VG[ V\lTD AgG[ JQFM"GL X[ZD}0L
;Z[ZFX X[ZD}0L SZTF\ JW] CTLP
:Jl:TS l;D[g8 ÝFP l,P S\5GLGL X[ZD}0L VeIF;GF NZ[S JQFM" NZlDIFG
V[8,[ S[ JQF" Z__5v_& YL JQF" Z__)v!_ NZlDIFG AN,FTL ZCL CTLP H[ ÊDX
~FP#!4((4&Z# ~FP!(4)_4_!&4 ~FPZ(4&(4&)! ~FP$!4*Z4 &(Z VG[
~FP5_4!*4)*Z CTLP VF 5F\R[I JQFM"GL ;Z[ZFX X[ZD}0L ~FP$#4Z*45)* CTLP
VeIF;GF ÝYD +6 JQFM"DF\ X[ZD}0L ;Z[ZFX X[ZD}0L SZTF\ VMKL VG[ K[<,F A[
JQFM"DF\ X[ZD}0L ;Z[ZFX X[ZD}0L SZTF\ JW] CTLP
AF,FÒ SMgÊL8 ÝFP l,P S\5GL X[ZD}0L VeIF;GF JQFM" V[S8,[ S[ JQF["
Z__5v_& YL JQF" Z__)v!_ NZlDIFG V[S ;DFG ZCL CTLP H[ ~FPZ)4Z!4___
CTLP VeIF;GF ;DIF NZlDIFG YL ;Z[ZFX X[ZD}0L 56 ~FPZ)4Z!4___ ZCL CTL
VG[ 5F\R[I JQFM"GL X[ZD}0L ;Z[ZFX X[ZD}0L H[8,L H CTLP
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UH;CFZF l;D[g8 ÝFP l,P S\5GLGL X[ZD}0L 56 VeIF;GF 5F\R[I JQFM"
V[8,[ S[ JQF" Z__5v_& JQF" Z__)v!_ NZdIFG V[S ;DFG H ZCL CTLP H[
~FPZZ4__4___ CTLP VeIF; NZlDIFG ;Z[ZFX X[ZD}0L ~FPZZ4__4___ H ZCL
CTL VG[ 5F\R[I JQFM"GL X[ZD}0L ;Z[ZFX X[ZD}0L H[8,L H CTLP
ULZLZFH SMlgÊ8 ÝFP l,P S\5GLGL X[ZD}0L VeIF;GF ÝYD JQFM" V[8,[ S[
JQF" Z__5v_& VG[ JQF" Z__&v_* DF\ ~FP!4$&4___ CTL H[ AFSLGF +6 JQFM"
V[8,[ S[ JQF" Z__*v_( YL JQF" Z__)v!_ NZlDIFG B}A H JWLG[
~FP#&4)*4___ Y. U. CTLP VF ;DI NZlDIFG X[ZD}0LGL ;Z[ZFX ~FPZZ4*&4___
CTLP VeIF;GF ÝYD A[ JQFM" NZlDIFG X[ZD}0L ;Z[ZFX X[ZD}0L SZTF\ VMKL CTL
ßIFZ[ S[ AFSLGF +6 JQFM" NZlDIFG X[ZD}0L ;Z[ZFX X[ZD}0L SZTF\ JW] CTLP
5LZFDL0 5M8",[g0 ÝFP l,P S\5GLGL X[ZD}0L ÝYD JQF"DF\ Z__5v_&DF\
~FP!4*Z45_4**_ CTL VG[ AFSLGF RFZ JQFM" Z__&v_* YL JQF" Z__)v!_
NZlDIFG V[S ;DFG V[8,[ S[ ~FP)_4__4___ CTLP VeIF; NZlDIFG JQFM"GL
;Z[ZFX X[ZD}0L ~FP!4_&45_4!5$ CTLP DF+ ÝYD JQF[" X[ZD}0L ;Z[ZFX X[ZD}0L
SZTF\ JW] CTL ßIFZ[ S[ AFSLGF RFZ JQFM" NZlDIFG X[ZD}0L ;Z[ZFX X[ZD}0L SZTF\
VMKL CTLP
JQF" ÝDF6[ lJ`,[QF6 SZTF\ JQF" Z__5v_& DF\ ;F{YL JW] X[ZD}0L 5LZFDL0
5M8",[g0 ÝFP l,P GL ~FP!4*Z45_4**_ CTL ßIFZ[ S[ AFSLGF RFZ[I JQF" V[8,[ S[
JQF" Z__&v_* YL JQF" Z__)v!_ NZlDIFG 5;\NUL 5FD[, N;[I DLGL l;D[g8
S\5GLVMGL ;F{YL JW] X[ZD}0L ;\lN5 l;D[g8 ÝFP l,P GL ~FP!4!*45_4___ CTLP
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VeIF;GF JQFM" NZlDIFG ;F{YL VMKL X[ZD}0L JQF" Z__5v_& VG[ JQF" Z__&v_*
DF\ WGZFH l;D[g8 ÝFP l,P GL ~FP!4__4___ CTLP ßIFZ[ S[ JQF" Z__*v_( YL
JQF" Z__)v!_ NZlDIFG +6 JQFM"DF\ 56 WGZFH l;D[g8 ÝFP l,P GL X[ZD}0L
~FP!_4__4___ CTL H[ ;F{YL VMKL X[ZD}0L CTLP
;DU|GM VeIF; SZTF\ DF,}D 50[ K[ S[ 5;\NUL 5FD[, S\5GLGF 5F\R[I JQFM"
NZlDIFG ;F{YL JW] X[ZD}0LGL ;Z[ZFX ;\lN5 l;D[g8 ÝFP l,P GL ~FP!45_4#_4___
CTL ßIFZ[ S[ ;F{YL VMKL X[ZD}0LGL ;Z[ZFX WGZFH l;D[g8 ÝFP l,PGL ~FP&4$_4___
ZCL CTLP
$P) RF,] U]6M¿Z] ]] ]] ]] ]  o
RF,] lD,STMG[RF,] N[JF J0[ EFUJFYL RF,] U]6M¿Z D/[ K[P VF U]6M¿Z
SFI"XL, D}0LGL 5lZl:YTL NXF"J[ K[P RF,] lD,STM V[8,[ V[JL lD,STM S[ H[G]\ V[S
JQF"GL V\NZ 8}\SFUF/FDF\ ZMS0DF\ ~5F\TZ Y. XS[P RF,] lD,STMDF\ N[JFNFZM4 ,[6L
C]\0L4 J[RL XSFI T[JL ÔDLGULZL4 ,MG4 lWZF64 ZMS0 l;,S4 A[\S l;,S VG[
VUFpYL R}SJ[, HJFANFZLGM ;DFJ[X YFI K[P
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8[A, $PZ[[[ [
!P A]wWGFY l;D[g8 ÝFPl,P 0.39 0.46 0.56 1.24 1.37 4.02 0.80
ZP 0[SMZF l;D[g8 ÝFPl,P 5.67 6.84 7.07 7.58 5.91 33.074 6.615
#P WGZFH l;D[g8 ÝFPl,P 2.95 1.61 1.59 1.47 1.40 9.02 1.80
$P ÝD]B l;D[g8 ÝFPl,P 1.39 1.35 1.35 1.48 1.51 7.08 1.41
5P ;\lN5 l;D[g8 ÝFPl,P 0.03 0.53 0.70 1.32 1.05 3.63 0.73
&P :J:TLS l;D[g8 ÝFPl,P 3.25 15.49 9.21 12.68 35.01 75.64 15.13
*P AF,FÒ l;D[g8 ÝFPl,P 20.17 15.74 11.99 13.58 13.42 74.90 14.98
(P UH;CFZF l;D[g8 ÝFPl,P 1.991 7.96 2.26 3.39 3.20 18.80 3.76
)P ULZLZFH l;D[g8 ÝFPl,P 0.80 1.37 2.22 3.18 6.94 14.51 2.90
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 1.85 1.25 1.20 0.74 0.56 5.60 1.12
S], 38.50 52.60 38.15 46.66 70.37 246.28 49.25
;Z[ZFX 3.85 5.26 3.82 4.67 7.03 24.62 4.92
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM RF,] U]6M¿Z\ [ [ ] ]\ [ [ ] ]\ [ [ ] ]\ [ [ ] ]
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p5ZMÉT 8[A, G\AZ $PZ YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFPl,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__)v!_ DF\ !P#* K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__5v_& DF\ _P#) K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
_P(_ K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS GYL V[8,[ S[ S\5GLGF
RF,] N[JF RF,] lD,STMYL JW] K[P
0[SMZF l;D[g8 GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,] U]6M¿Z JQF"
Z__(v_) DF\ *P5( K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF" Z__5v_& DF\
5P&( K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX &P&!5 K[P H[ ;}RJ[
K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[ V[8,[ S[ S\5GLGF RF,] N[JF RF,]
lD,STMYL VMKF K[P
WGZFH l;D[g8 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__5v_& DF\ ZP)5 K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__)v!_ DF\ !P$_ K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
!P(_ K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[ V[8,[ S[ S\5GLGF RF,]
N[JF RF,] lD,STMYL VMKF K[P
ÝD]B l;D[g8 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__)v!_ DF\ !P5! K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__&v_* VG[ Z__*v_( DF\ !P#5 K[P VeIF;GF JQFM" NZlDIFGGL RF,]
U]6M¿ZGL ;Z[ZFX !P$! K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[
V[8,[ S[ S\5GLGF RF,] N[JF RF,] lD,STMYL VMKF K[P
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;\lN5 l;D[g8 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__(v_) DF\ !P#Z K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__5v_& DF\ _P_# K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
_P_*# K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS GYL V[8,[ S[ S\5GLGF
RF,] N[JF RF,] lD,STMYL JW] K[P
:J:TLS l;D[g8 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__)v!_ DF\ #5P_! K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__5v_& DF\ #PZ5 K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
!5P!# K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[ V[8,[ S[ S\5GLGF
RF,] N[JF RF,] lD,STMYL 36F H VMKF K[P
AF,FÒ SMgÊL8 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__5v_& DF\ Z_P!* K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__*v_( DF\ !!P)) K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
!$P)( K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[ V[8,[ S[ S\5GLGF
RF,] N[JF RF,] lD,STMYL 36F H VMKF K[P
UH;CFZF l;D[g8 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__&v_* DF\ *P)& K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__5v_& DF\ !P)) K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
#P*& K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[ V[8,[ S[ S\5GLGF RF,]
N[JF RF,] lD,STMYL VMKF K[P
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ULZFZFH SMgÊL8 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__)v!_ DF\ &P)$ K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__5v_& DF\ _P(_ K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
ZP)_ K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[ V[8,[ S[ S\5GLGF RF,]
N[JF RF,] lD,STMYL VMKF K[P
5LZFDL0 5M8",[g0 ÝFP l,PGM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
U]6M¿Z JQF" Z__5v_& DF\ !P(5 K[P ßIFZ[ S[ ;F{YL VMKM RF,] U]6M¿Z JQF"
Z__)v!_ DF\ _P5& K[P VeIF;GF JQFM" NZlDIFGGL RF,] U]6M¿ZGL ;Z[ZFX
!P!Z K[P H[ ;}RJ[ K[ S[ S\5GLGL ÝJFCL l:YlT ;\TMQFSFZS K[ V[8,[ S[ S\5GLGF RF,]
N[JF RF,] lD,STMYL VMKF K[P
VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[,F V[SDMGL ;DU|GL ;Z[ZFX
$P)Z K[P H[ ;}RJ[ K[ S[ 5;\N SZ[,F V[SDMDF\ RF,] U]6M¿ZG]\ ÝDF6 ;FZ]\ K[P
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF RF,] U]6M¿ZGF ;\NE"[ ptS<5GF
lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-Test J0[ RSF;6L
SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF RF,] U]6M¿ZDF\ SM. ;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF RF,] U]6M¿ZDF\ ;FY"S ;\A\W K[P
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ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples *_PZ*5*# $ !*P5&(
Within Samples Z_Z5P5)Z $5 $5P_!# ZP5&
Total  Z_)5P(&( $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC) ZP5&
K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5) K[P FC
GL lS\DT FT SZTF\ VMKL K[P T[YL X}gI ptS<5GFGM :JLSFZ YFI K[P VG[ J{Sl<5S
ptS<5GFGM V:JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[ VeIF;GF
;DI NZlDIFG V[SDGF RF,] U]6M¿ZDF\ ;FY"S TOFJT Ô[JF D/TM GYLP
$P!_ S], lD,STMGM pY,M S[ R,GNZ] [] [] [] [  o
;\RF,GGL SFI"N1FTF GÞL SZJFGF C[T]YL VF U]6M¿Z XMWJFDF\ VFJ[ K[P
W\WFDF\ ZMSFI[, GF6F\ S[ S], lD,STMG[ wIFGDF\ ZFBLG[ T[G[ J[RF6 J0[ EFUJFYL
VF U]6M¿Z D/[ K[P VF U]6M¿Z DF8[G]\ ;}+ GLR[ D]HA K[P
S], lD,STMGM pY,M S[ R,GNZ µ
J[RF6
S], lD,STM
VF U]6M¿Z H[8,M JW] VFJ[ T[D S\5GLGL GOFSFZS VG[ ;\RF,GGL
SFI"N1F6F JW] K[ T[D SCL XSFIP
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8[A, $P#[[[[
!P A]wWGFY l;D[g8 ÝFPl,P 1.23 1.54 0.94 0.65 0.50 4.86 0.97
ZP 0[SMZF l;D[g8 ÝFPl,P 1.15 1.07 0.69 0.82 2.40 6.13 1.23
#P WGZFH l;D[g8 ÝFPl,P 1.17 1.25 1.02 0.89 0.85 5.18 1.04
$P ÝD]B l;D[g8 ÝFPl,P 0.57 0.68 0.75 0.76 0.64 3.40 0.68
5P ;\lN5 l;D[g8 ÝFPl,P 0.78 0.67 0.61 0.50 0.53 3.09 0.62
&P :J:TLS l;D[g8 ÝFPl,P 0.75 0.73 1.03 1.03 0.69 4.23 0.84
*P AF,FÒ l;D[g8 ÝFPl,P 0.92 0.99 1.46 1.22 1.36 5.95 1.19
(P UH;CFZF l;D[g8 ÝFPl, 1.71 1.19 1.05 0.60 0.56 5.11 1.02
)P ULZLZFH l;D[g8 ÝFPl,P 0.30 0.26 1.01 1.29 1.05 3.91 0.78
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 0.26 0.75 0.62 0.77 0.90 3.30 0.66
S], 8.84 9.13 9.18 8.53 9.48 45.16 9.03
;Z[ZFX 0.88 0.91 0.92 0.85 0.95 4.52 0.90
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM S], lD,STMGM pY,M S[ R,G NZ\ [ [ ] [\ [ [ ] [\ [ [ ] [\ [ [ ] [
ÊD S\5GLG]\ GFD
Z_
_5
v_
&
Z_
_&
v_
*
Z_
_*
v_
(
Z_
_(
v_
)
Z_
_)
v!
_
S],]]]] ;Z[ZFX[[[[
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p5ZMÉT 8[A, G\AZ $P# YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__&v_* DF\ !P5$ K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__)v!_ DF\ _P5_ K[P VeIF;GF JQFM" NZlDIFG S],
lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX _P)* K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__)v!_ DF\ ZP$_ K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__*v_( DF\ _P&) K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !PZ# K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__&v_* DF\ !PZ5 K[P ßIFZ[ S[ ;F{YL
VMKM JQF" Z__)v!_ DF\ _P(5 K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !P_$ K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( DF\ _P*5 K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__5v_& DF\ _P5* K[P VeIF;GF JQFM" NZlDIFG S],
lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX _P&( K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( DF\ _P*( K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__(v_) DF\ _P5_ K[P VeIF;GF JQFM" NZlDIFG S],
lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX _P&Z K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( VG[ Z__(v_) DF\
!P_# K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\ _P&) K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX _P($ K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( DF\ !P$& K[P ßIFZ[ S[ ;F{YL
VMKM JQF" Z__5v_& DF\ _P)Z K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !P!) K[P
UHZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__5v_& DF\ !P*! K[P ßIFZ[ S[ ;F{YL
VMKM JQF" Z__)v!_ DF\ _P5& K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !P_Z K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__(v_) DF\ !PZ) K[P ßIFZ[ S[ ;F{YL
VMKM JQF" Z__&v_* DF\ _PZ& K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M
S[ R,G NZGL ;Z[ZFX _P*( K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__)v!_ DF\ _P)_ K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__5v_& DF\ _PZ& K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX _P&& K[P
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VF AWL H S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL
5ZLl:YTL Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
_P)_ K[ H[ ;}RJ[ K[ S[ S], lD,STMGM pY,M S[ R,GNZ GM U]6M¿Z AC] p\RM G
CMJFYL GOFSFZSTFG]\ ÝDF6 GLR]\ ZC[ K[P
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF S], lD,STMGM pY,M S[ R,GNZ
;\NE"[ ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-
Test J0[ RSF;6L SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF S], lD,STMGM pY,M S[ R,GNZDF\ SM.
;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF S], lD,STMGM pY,M S[ R,GNZDF\ ;FY"S
;\A\W K[P
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples _P_5Z!_( $ _P_!#_Z*
Within Samples *PZZ&)( $5 _P!&_& !ZP#Z(
Total  *PZ*)_(( $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
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p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
!ZP#Z( K[P ßIFZ[ S[ F GL _P_5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT SZTF\ JW] K[P T[YL X}gI ptS<5GFGM V:JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM :JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL lD,STMGF R,GNZDF\ ;FY"S TOFJT Ô[JF
D/[ K[P
$P!! l:YZ lD,STMGM pY,M S[ R,GNZ[[[[  o
;\RF,GGL SFI"N1FTF GÞL SZJFGF C[T]YL S], lD,STMG[ :YFG[ DF+ SFIDL
S[ l:YZ lD,STMG[ wIFGDF\ ZFBJFDF\ VFJ[ tIFZ[ T[G[ l:YZ lD,STMGM pY,M S[
R,GNZ SC[JFI K[P VFDF\ 56 l:YZ lD,STMG[ J[RF6 J0[ EFUJFDF\ VFJ[ K[P ;}+
GLR[ D]HA K[P
l:YZ lD,STMGM pY,M S[ R,GNZµ
J[RF6
l:YZ lD,STM
VF U]6M¿Z H[8,M JW] VFJ[ TM ;FZL JCLJ8L SFI"N1FTF K[ TYF W\WFDF\
H~ZLIFT D]HA IMuI SFIDL lD,STM K[ T[D SCL XSFIP
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8[A, $P$[[[[
!P A]wWGFY l;D[g8 ÝFPl,P 1.57 2.19 1.11 0.83 0.66 6.36 1.27
ZP 0[SMZF l;D[g8 ÝFPl,P 2.48 3.04 0.81 2.71 3.02 14.06 2.81
#P WGZFH l;D[g8 ÝFPl,P 2.20 2.93 3.47 4.06 3.96 16.62 3.32
$P ÝD]B l;D[g8 ÝFPl,P 1.07 1.16 1.34 1.19 1.21 5.97 1.19
5P ;\lN5 l;D[g8 ÝFPl,P 0.79 0.98 1.08 0.85 0.73 4.43 0.88
&P :J:TLS l;D[g8 ÝFPl,P 3.13 2.71 4.97 6.30 5.35 22.46 4.49
*P AF,FÒ l;D[g8 ÝFPl,P 1.58 1.73 2.45 2.00 2.16 9.92 1.98
(P UH;CFZF l;D[g8 ÝFPl,P 3.07 1.95 1.89 1.04 0.93 8.88 1.77
)P ULZLZFH l;D[g8 ÝFPl,P 0.38 0.32 1.49 2.00 1.68 5.87 1.17
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 0.34 1.20 1.01 1.17 1.45 5.17 1.03
S], 16.61 18.21 21.62 22.15 21.15 99.74 19.95
;Z[ZFX 1.66 1.82 2.16 2.22 2.12 9.97 1.99
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM l:YZ lD,STMGM pY,M S[ R,GNZ\ [ [ [\ [ [ [\ [ [ [\ [ [ [
ÊD S\5GLG]\ GFD
Z_
_5
v_
&
Z_
_&
v_
*
Z_
_*
v_
(
Z_
_(
v_
)
Z_
_)
v!
_
S],]]]] ;Z[ZFX[[[[
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p5ZMÉT 8[A, G\AZ $P$ YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__&v_* DF\ ZP!) K[P ßIFZ[ S[ ;F{YL
VMKM JQF" Z__)v!_ DF\ _P&& K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !PZ* K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__&v_* DF\ #P_$ K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__(v_) DF\ ZP*! K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX ZP(! K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__(v_) DF\ $P_& K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__5v_& DF\ ZPZ_ K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX #P#Z K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( DF\ !P#$ K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__5v_& DF\ !P_* K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !P!) K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( DF\ !P_( K[P ßIFZ[ S[ ;F{YL
VMKM JQF" Z__)v!_ DF\ _P*# K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX _P(( K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( DF\ &P#_ K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__&v_* DF\ ZP*! K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX $P$) K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__*v_( DF\ ZP$5 K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__5v_& DF\ !P5( K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !P)( K[P
UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__5v_& DF\ #P_* K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__)v!_ DF\ _P)# K[P VeIF;GF JQFM" NZlDIFG S],
lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX !P** K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__(v_) DF\ ZP__ K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__&v_* DF\ _P#Z K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM
pY,M S[ R,G NZGL ;Z[ZFX !P!* K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STMGM pY,M S[ R,GNZGM U]6M¿Z JQF" Z__)v!_ DF\ !P$5 K[P ßIFZ[ S[
;F{YL VMKM JQF" Z__5v_& DF\ _P#$ K[P VeIF;GF JQFM" NZlDIFG S],
lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX !P_# K[P
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VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
!P)) K[ H[ ;]RJ[ K[ S[ l:YZ lD,STMG[ pY,M S[ R,GNZ GM U]6M¿Z ;FZM CMJFYL
S\5GLVMGL JCLJ8L SFI"1FDTF ;FZL K[P
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF l:YZ lD,STMG[ pY,M S[ R,GNZGF
;\NE"[ ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-
Test J0[ RSF;6L SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF l:YZ lD,STMG[ pY,M S[ R,GNZDF\ SM.
;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF l:YZ lD,STMG[ pY,M S[ R,GNZDF\
;FY"S ;\A\W K[P
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples ZP#Z5Z_( $ _P5(!#_Z
Within Samples (!PZ(!$$ $5 !P(_&Z5$ #P!_*
Total  (#P&_&&5 $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
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p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
#P!_* K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT SZTF\ JW] K[P T[YL X}gI ptS<5GFGM V:JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM :JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL l:YZ lD,STMGF R,GNZ DF\ ;FY"S TOFJT
Ô[JF D/[ K[P
$P!Z RF,] lD,STMGM pY,M S[ R,GNZ] [] [] [] [  o
;\RF,GGL SFI"N1FTF GÞL SZJF DF8[ H[JL ZLT[ C[T]YL S], lD,STMG[ J[RF6
J0[ EFUJFDF\ VFJ[ VG[ l:YZ lD,STMG[ J[RF6 J0[ EFUJFDF\ VFJ[ K[ T[JL H ZLT[
RF,] lD,STMGL SFI"1FDTF Ô6JF DF8[ RF,] lD,STMG[ J[RF6 J0[ EFUJFDF\ VFJ[
K[P  ;}+ GLR[ D]HA K[P
RF,] lD,STMGM pY,M S[ R,GNZ µ
J[RF6
RF,] lD,STM
RF,] lD,STMGM pY,M S[ R,GNZ H[8,M JW] T[D W\WFGL N[J]\ R}SJJFGL
XlÉT JW] T[D SCL XSFIP
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8[A, $P5[[[[
!P A]wWGFY l;D[g8 ÝFPl,P 5.65 5.18 6.29 3.13 2.09 22.26 4.45
ZP 0[SMZF l;D[g8 ÝFPl,P 2.14 1.66 0.92 1.18 1.18 7.06 1.41
#P WGZFH l;D[g8 ÝFPl,P 2.50 2.17 1.45 1.14 1.09 8.35 1.67
$P ÝD]B l;D[g8 ÝFPl,P 1.23 1.64 1.70 2.15 1.36 8.08 1.62
5P ;\lN5 l;D[g8 ÝFPl,P 41.37 2.07 1.40 1.19 1.91 47.96 9.59
&P :J:TLS l;D[g8 ÝFPl,P 0.99 0.99 1.30 1.23 0.80 5.31 1.06
*P AF,FÒ l;D[g8 ÝFPl,P 2.20 2.36 3.62 3.13 3.67 14.98 2.99
(P UH;CFZF l;D[g8 ÝFPl,P 3.86 3.05 2.36 1.40 1.43 12.10 2.42
)P ULZLZFH l;D[g8 ÝFPl,P 1.44 1.36 3.10 3.62 2.79 12.31 2.46
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 1.21 2.00 1.58 2.23 2.40 9.42 1.88
S], 62.51 22.48 23.72 20.40 18.68 147.8329.56
;Z[ZFX 6.25 2.24 2.37 2.04 1.86 14.782.956
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM RF,] lD,STMGM pY,M S[ R,G NZ\ [ [ ] [\ [ [ ] [\ [ [ ] [\ [ [ ] [
ÊD S\5GLG]\ GFD
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p5ZMÉT 8[A, G\AZ $P5 YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__*v_( DF\
&PZ) K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\ ZP_) K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX $P$5 K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__5v_& DF\
ZP!$ K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__*v_( DF\ _P)Z K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX !P$! K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__5v_& DF\
ZP5_ K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\ !P_) K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX !P&* K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__(v_) DF\
ZP!5 K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__5v_& DF\ !PZ# K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX !P&Z K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__5v_) DF\
$!P#* K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__(v_) DF\ !P!) K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX )P5) K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__*v_( DF\
!P#_ K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\ _P(_ K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX !P_& K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__)v!_ DF\
#P&* K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__5v_& DF\ ZPZ_ K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX ZP)) K[P
UHZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__5v_& DF\
#P(& K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__(v_) DF\ !P$_ K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX ZP$Z K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__(v_) DF\
#P&Z K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__&v_* DF\ !P#& K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX ZP$& K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RF,]
lD,STMGM pY,M S[ R,GNZGM pY,M S[ R,GNZ GM U]6M¿Z JQF" Z__)v!_ DF\
ZP$_ K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__5v_& DF\ !PZ! K[P VeIF;GF JQFM"
NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX !P(( K[P
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VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL
;Z[ZFX ZP)5& K[ H[ ;]RJ[ K[ S[ RF,] lD,STMGL pY,M S[ R,GNZ GM U]6M¿Z ;FZM
CMJFYL S\5GLVMGL J[RF6 ;FD[ RF,] lD,STMGL SFI"1FDTF ;FZL K[ T[D SCL XSFIP
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF RF,] lD,STMGL pY,M S[ R,GNZGF
;\NE"[ ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-
Test J0[ RSF;6L SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF RF,] lD,STMGL pY,M S[ R,GNZDF\ SM.
;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF RF,] lD,STMGL pY,M S[ R,GNZDF\
;FY"S ;\A\W K[P
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples !#*P!#$& $ #$PZ(#
Within Samples !$#)P*!( $5 #!P))# !P_*!
Total  !5*&P(5# $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
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p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
!P_*! K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT  SZTF\ VMKL K[P T[YL X}gI ptS<5GFGM :JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM V:JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL RF,] lD,STMGM pY,M S[ R,GNZ DF\ ;FY"S
TOFJT Ô[JF D/TM GYLP
$P!# lD,ST U]6M¿Z]]]]  o
SFIDL lD,STM J0[ EFUTF\ VF U]6M¿Z D/[ K[ H[ SFIDL lD,STM ;FD[
RF,] lD,STMG]\ ÝDF6 NXF"J[ K[P VF U]6M¿Z H[D p\RM CMI T[D W\WFGL V[S\NZ
lD,STMGL ÛlQ8V[ VFlY'S l:YlT DHA}T U6FI K[P ;]+ J0[ lD,ST U]6M¿ZGL
U6TZL SZL XSFIP  ;}+ GLR[ D]HA K[P
lD,STGM U]6M¿Z µ
SFIDL lD,STM
RF,] lD,STM
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8[A, $P&[[[[
!P A]wWGFY l;D[g8 ÝFPl,P 3.60 2.36 5.68 3.80 3.16 18.60 3.72
ZP 0[SMZF l;D[g8 ÝFPl,P 0.86 0.55 0.33 0.43 0.387 2.55 0.51
#P WGZFH l;D[g8 ÝFPl,P 1.13 0.74 0.42 0.28 0.27 2.84 0.57
$P ÝD]B l;D[g8 ÝFPl,P 1.15 1.42 1.27 1.80 1.12 6.76 1.35
5P ;\lN5 l;D[g8 ÝFPl,P 52.18 2.10 1.30 1.39 2.63 59.6011.92
&P :J:TLS l;D[g8 ÝFPl,P 0.32 0.37 0.26 0.20 0.15 1.30 0.26
*P AF,FÒ l;D[g8 ÝFPl,P 1.40 1.36 1.48 1.56 1.69 7.49 1.49
(P UH;CFZF l;D[g8 ÝFPl,P 1.26 1.57 1.25 1.35 1.54 6.97 1.39
)P ULZLZFH l;D[g8 ÝFPl,P 3.84 4.23 2.08 1.81 1.66 13.62 2.72
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 3.58 1.67 1.57 1.90 1.65 10.37 2.07
S], 69.32 16.37 15.64 14.52 14.27 130.0926.01
;Z[ZFX 6.93 1.64 1.56 1.45 1.427 13.012.601
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM lD,ST U]6M¿Z\ [ [ ]\ [ [ ]\ [ [ ]\ [ [ ]
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p5ZMÉT 8[A, G\AZ $P& YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l, GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__*v_( DF\ 5P&( K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__&v_* DF\
ZP#& K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
#P*Z K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__5v_& DF\ _P(& K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__*v_( DF\
_P## K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
_P5! K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__5v_& DF\ !P!# K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\
_PZ* K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
_P5* K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__(v_) DF\ !P(_ K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\
!P!Z K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
!P#5 K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__5v_& DF\ 5ZP!( K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__*v_( DF\
!P#_ K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
!!P)Z K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__&v_* DF\ _P#* K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\
_P!5 K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
_PZ& K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__)v!_ DF\ !P&) K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__&v_* DF\
!P#& K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
!P$) K[P
UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
lD,ST U]6M¿Z JQF"" Z__&v_* DF\ !P5* K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__&v_*
DF\ !PZ5 K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
!P#) K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] lD,ST
U]6M¿Z JQF"" Z__&v_* DF\ $PZ# K[P ßIFZ[ S[ ;F{YL VMKM JQF" Z__)v!_ DF\
!P&& K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G NZGL ;Z[ZFX
ZP*Z K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
lD,ST U]6M¿Z JQF"" Z__5v_& DF\ #P5( K[P ßIFZ[ S[ ;F{YL VMKM JQF"
Z__*v_(DF\ !P5* K[P VeIF;GF JQFM" NZlDIFG S], lD,STMGM pY,M S[ R,G
NZGL ;Z[ZFX ZP_* K[P
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VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL
;Z[ZFX ZP&_! K[ H[ ;]RJ[ K[ S[ lD,ST U]6M¿ZGM NZ ;FZM CMJFYL W\WFGL V[S\NZ
lD,STMGL ÛlQ8V[ VFlY"S l:YlT DHA}T U6FIP
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF lD,ST U]6M¿ZGF ;\NE"[ ptS<5GF
lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-Test J0[ RSF;6L
SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF lD,ST U]6M¿ZDF\ SM. ;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF lD,ST U]6M¿ZDF\ ;FY"S ;\A\W K[P
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples Z#$P&#*5 $ 5(P&5)#
Within Samples Z#$!P&*& $5 5ZP_#* !P!#
Total  Z5*&P#!$ $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
182
p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
!P!# K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5) K[P
FC GL lS\DT FT SZTF VMKL K[P T[YL X}gI ptS<5GFGM :JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM V:JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL lD,ST U]6M¿ZDF\ ;FY"S TOFJT Ô[JF D/
TM GYLP
$P!$ DFl,SL U]6M¿Z]]]]  o
S\5GLDF\ S[ V[SDDF\ S], lD,STDF\ S[ S], N[JFDF\ DF,LSLGF E\0M/M S[8,F
K[ T[ NXF"JTF VF U6M¿ZG[ DFl,SL U]6M¿Z SC[JFI K[P VF U]6M¿Z 5FSF
;ZJ{IFGM U]6M¿Z K[P VlC\ DFl,SL E\0M/M V[8,[ .lÉJ8L X[Z CM<0ZGL S],
ZSDDF\ .lÉJ8L X[ZD}0L4 VGFDTM4 GPG]P BFTFGL HDF AFSLGM ;DFJ[X YFI K[P
VlC\ S], lD,STM V[8,[ RF,] lD,STM VG[ SFIDL lD,STMGM ;ZJF/MP VF
U]6M¿Z 8SFDF\ XMWJFDF\ VFJ[ K[P H[ V[S ;FZL 5âlT K[P DFl,SL U]6M¿Z XMWJF
DF8[G]\ ;}+ Ô[.V[ TM v
DFl,SL U]6M¿Z µ
DFl,SL E\0M/GL S], ZSD
2 !__
S], lD,STM
S], lD,STMDF\ DFl,SMGL ZSD S[8,F 8SF K[ V[ V\U[GL DFlCTL D[/JJF
DF8[ VF U]6M¿ZGL U6TZL SZJFDF\ VFJ[ K[P ;FDFgI ZLT[ DFl,SL U]6M¿Z *_
YL *5 8SF H[8,M CMJM Ô[.V[P VF U]6M¿Z H[D JW] T[D DFl,SMGL ZSD JW]4 jIFH
BR" 38F0M VG[ GOFDF\ JWFZM Ô[JF D/[ K[P DFl,SLGM U]6M¿Z S[8,M CMJM Ô[.V[
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T[GM VFWFZ W\WFGF ÝSFZ 5Z K[P VF U]6M¿Z !__@ YL JW] SM. ;\Ô[UMDF\ CM.
XS[ GlCP VG[ Ô[ CMI TM T[GM VY" V[ YFI K[ S[ W\WM ;\5}6" 56 DFl,SL E\0M/
YL RF,[ K[ VG[ AFæ N[JF S[ HJFANFZL GYLP VF U]6M¿ZGM NZ H[8,M JW] V[D
X[ZCM<0ZMGL E\0M/M 5Z SDF6LGM NZ GLRM ZC[ K[ H[ VlT D}0LSZ6G\] ;}RG SZ[
K[P H[GL lJ-â VF U]6M¿Z H[ 38TM ÔI T[D AFæ VFJSM 5Z JW] ZFBJM 50[ K[P
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8[A, $P*[[[[
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM DFl,SL U]6M¿Z\ [ [ ]\ [ [ ]\ [ [ ]\ [ [ ]
!P A]wWGFY l;D[g8 ÝFPl,P 96.86 81.81 59.44 55.87 51.90 345.88 69.18
ZP 0[SMZF l;D[g8 ÝFPl,P 35.59 27.85 24.70 35.14 41.57 164.85 332.97
#P WGZFH l;D[g8 ÝFPl,P 2.66 1.81 13.09 10.78 11.77 40.10 8.02
$P ÝD]B l;D[g8 ÝFPl,P 17.64 18.64 18.78 22.59 25.05 102.70 20.54
5P ;\lN5 l;D[g8 ÝFPl,P 92.78 72.60 63.20 90.92 93.23 412.73 82.546
&P :J:TLS l;D[g8 ÝFPl,P 28.07 20.82 28.00 35.66 38.76 151.31 30.26
*P AF,FÒ l;D[g8 ÝFPl,P 27.81 29.14 37.38 45.03 53.10 192.46 38.49
(P UH;CFZF l;D[g8 ÝFPl,P 12.09 6.34 8.90 6.38 6.00 39.71 7.94
)P ULZLZFH l;D[g8 ÝFPl,P 0.63 0.43 10.01 11.69 11.89 34.65 6.93
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 47.76 20.87 16.09 21.33 23.05 129.10 25.82
S], 361.88 280.31 279.59 335.39 356.32 1613.50 32.70
;Z[ZFX 36.19 28.03 27.96 33.54 35.63 161.35 32.27
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p5ZMÉT 8[A, G\AZ $P* YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__5v_& DF\ )&P(& @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__)v!_ DF\ 5!P)_ @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX &)P!( @ K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__)v!_ DF\ $!P5* @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__*v_( DF\ Z$P*_ @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX #ZP)* @ K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__*v_( DF\ !#P_) @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__&v_* DF\ !P(! @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX (P_Z @ K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__)v!_ DF\ Z5P_5 @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__5v_& DF\ !*P&$ @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX Z_P5$ @ K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__)v!_ DF\ )#PZ# @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__*v_( DF\ &#PZ_ @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX (ZP5$ @ K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__)v!_ DF\ #(P*& @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__&v_* DF\ Z_P(Z @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX #_PZ& @ K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__)v!_ DF\ 5#P!_ @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__5v_& DF\ Z*P(! @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX #(P$) @ K[P
UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
DFl,SL U]6M¿Z JQF"" Z__5v_& DF\ !ZP_) @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL
U]6M¿Z JQF" Z__*v_( DF\ (P)_ @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL
U]6M¿Z GL ;Z[ZFX *P)$ @ K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] DFl,SL
U]6M¿Z JQF"" Z__)v!_ DF\ !!P() @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL U]6M¿Z
JQF" Z__&v_* DF\ _P$# @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL U]6M¿Z GL
;Z[ZFX &P)# @ K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
DFl,SL U]6M¿Z JQF"" Z__5v_& DF\ $*P*& @ K[P ßIFZ[ S[ ;F{YL VMKM DFl,SL
U]6M¿Z JQF" Z__*v_( DF\ !&P_) @ K[P VeIF;GF JQFM" NZlDIFG DFl,SL
U]6M¿Z GL ;Z[ZFX Z5P(Z @ K[P
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VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
#ZPZ*@ K[ H[ ;]RJ[ K[ S[ DFl,SL U]6M¿ZGM NZ DwID K[P T[YL V[D SCL XSFI
S[ W\WFDF\ DFl,SMGL ZSD ##@ H[8,L K[P
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF DFl,SL U]6M¿ZGF ;\NE"[ ptS<5GF
lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-Test J0[ RSF;6L
SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF DFl,SL U]6M¿ZDF\ SM. ;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF DFl,SL U]6M¿ZDF\ ;FY"S ;\A\W K[P
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples &$(PZ5( $ !&ZP_&$
Within Samples ##_&(P5# $5 *#$P(5& #P5#
Total  ##*!&P*) $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
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p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
#P5# K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT SZTF\ JW] K[P T[YL X}gI ptS<5GFGM V:JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM :JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL DFl,SL U]6M¿Z DF\ ;FY"S TOFJT Ô[JF
D/[ K[P
$P!5 RMbBF GOFGM U]6M¿Z]]]]  o
RMbBM GOM VG[ J[RF6 JrR[GM ;\A\W V[8,[ RMbBF GOFGM U]6M¿ZP VlC\
RMbBM GOM V[8,[ AWF BRF"VM4 3;FZM VG[ SZJ[ZFGL Ô[UJF.VM AFN SIF" 5KL
JWTM GOMP VF U]6M¿Z W\WFGF RMbBF GOFGF J[RF6 ;FY[G]\ ÝDF6 NXF"J[ K[P
J[RF6 5{SL AWF H BRF"VM AFN SZTF V[SDGF DFl,SM 5F;[ S[8,M GOM AFSL ZC[
K[ T[ VF U]6M¿Z äFZF Ô[JF D/[ K[P VFD SM. 56 V[SDGL ;âZTF S[ GF6F\SLI
SFI"1FDTF T5F;JF DF8[ RMbBF GOFGM U]6M¿Z H~ZL K[P RMbBF GOFGF U]6M¿ZG[
8SFJFZLDF\ NXF"JJFDF\ VFJ[ K[ T[G]\ ;}+ GLR[ D]HA K[P
RMbBF GOFG]\ U]6M¿Z µ
RMbBM GOM
2 !__
RMbB] J[RF6
;FDFgI ZLT[ RMbBF GOFGM U]6M¿Z Z_@ H[8,M CMI TM S\5GLGL
GOFSFZSTF ;FZL U6FIP RMbBF GOFGF U]6M¿ZGL DNN J0[ S\5GLGF ;\RF,SM
J[RF6J'lâ DF8[GF H~ZL 5U,F\ ,[JF V\U[ lG6"IM ,. XS[ K[P
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8[A, $P([[[[
!P A]wWGFY l;D[g8 ÝFPl,P -13.71 -1.38 12.32 2.61 -2.45 -2.90 -0.58
ZP 0[SMZF l;D[g8 ÝFPl,P 4.36 3.-93 4.54 0.23 5.07 18.13 3.63
#P WGZFH l;D[g8 ÝFPl,P -10.64 -7.61 -5.74 4.65 4.20 -15.15 -3.03
$P ÝD]B l;D[g8 ÝFPl,P 0.47 -0.92 1.24 -7.47 -4.88 -11.56 -2.31
5P ;\lN5 l;D[g8 ÝFPl,P -4.87 -2.96 18.18 4.59 4.82 19.77 3.95
&P :J:TLS l;D[g8 ÝFPl,P -0.66 1.95 9.25 7.93 1.09 19.56 3.91
*P AF,FÒ l;D[g8 ÝFPl,P 0.02 1.57 3.47 3.52 2.54 11.40 2.28
(P UH;CFZF l;D[g8 ÝFPl,P 1.11 0.72 4.45 0.27 0.31 6.86 1.38
)P ULZLZFH l;D[g8 ÝFPl,P -2.13 -18.81 0.25 4.25 -0.58 -17.01 -3.40
!_P 5LZFDL0 5M8",[g0 ÝFPl,P -37.28 -0.87 2.34 -9.10 -7.78 -52.69 -10.54
S], -63.33 -24.68 50.57 11.48 2.35 -23.60 -4.72
;Z[ZFX -6.33 -2.47 5.06 1.15 0.24 -2.36 -0.47
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM RMbBF GOFGM U]6M¿Z\ [ [ ]\ [ [ ]\ [ [ ]\ [ [ ]
ÊD S\5GLG]\ GFD
Z_
_5
v_
&
Z_
_&
v_
*
Z_
_*
v_
(
Z_
_(
v_
)
Z_
_)
v!
_
S],]]]] ;Z[ZFX[[[[
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8[A, $P([[[[
!P A]wWGFY l;D[g8 ÝFPl,P -13.71 -1.38 12.32 2.61 -2.45 -2.90 -0.58
ZP 0[SMZF l;D[g8 ÝFPl,P 4.36 3.-93 4.54 0.23 5.07 18.13 3.63
#P WGZFH l;D[g8 ÝFPl,P -10.64 -7.61 -5.74 4.65 4.20 -15.15 -3.03
$P ÝD]B l;D[g8 ÝFPl,P 0.47 -0.92 1.24 -7.47 -4.88 -11.56 -2.31
5P ;\lN5 l;D[g8 ÝFPl,P -4.87 -2.96 18.18 4.59 4.82 19.77 3.95
&P :J:TLS l;D[g8 ÝFPl,P -0.66 1.95 9.25 7.93 1.09 19.56 3.91
*P AF,FÒ l;D[g8 ÝFPl,P 0.02 1.57 3.47 3.52 2.54 11.40 2.28
(P UH;CFZF l;D[g8 ÝFPl,P 1.11 0.72 4.45 0.27 0.31 6.86 1.38
)P ULZLZFH l;D[g8 ÝFPl,P -2.13 -18.81 0.25 4.25 -0.58 -17.01 -3.40
!_P 5LZFDL0 5M8",[g0 ÝFPl,P -37.28 -0.87 2.34 -9.10 -7.78 -52.69 -10.54
S], -63.33 -24.68 50.57 11.48 2.35 -23.60 -4.72
;Z[ZFX -6.33 -2.47 5.06 1.15 0.24 -2.36 -0.47
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM RMbBF GOFGM U]6M¿Z\ [ [ ]\ [ [ ]\ [ [ ]\ [ [ ]
ÊD S\5GLG]\ GFD
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p5ZMÉT 8[A, G\AZ $P( YL :5Q8 YFI K[ S[ o
 A]wWGFY l;D[g8 ÝFP l, GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__*v_( DF\ !ZP#Z @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF
GOFGM U]6M¿Z JQF" Z__5v_& DF\ !#P#! @ K[P VeIF;GF JQFM" NZlDIFG RMbBF
GOFGM U]6M¿Z GL ;Z[ZFX v_P5( @ K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__)v!_ DF\ 5P_* @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF GOFGM
U]6M¿Z JQF" Z__(v_) DF\ _PZ# @ K[P VeIF;GF JQFM" NZlDIFG RMbBF GOFGM
U]6M¿Z GL ;Z[ZFX #P&# @ K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__(v_) DF\ $P&5 @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF GOFGM
U]6M¿Z JQF" Z__5v_& DF\ v!_P&$ @ K[P VeIF;GF JQFM" NZlDIFG RMbBF
GOFGM U]6M¿Z GL ;Z[ZFX v#P_# @ K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__*v_( DF\ !PZ$ @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF GOFGM
U]6M¿Z JQF" Z__(v_) DF\ v*P$* @ K[P VeIF;GF JQFM" NZlDIFG RMbBF
GOFGM U]6M¿Z GL ;Z[ZFX vZP#! @ K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__*v_( DF\ !(P!( @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF
GOFGM U]6M¿Z JQF" Z__5v_& DF\ v$P(* @ K[P VeIF;GF JQFM" NZlDIFG RMbBF
GOFGM U]6M¿Z GL ;Z[ZFX #P)5 @ K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__*v_( DF\ )PZ5 @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF GOFGM
U]6M¿Z JQF" Z__5v_& DF\ v_P&& @ K[P VeIF;GF JQFM" NZlDIFG RMbBF GOFGM
U]6M¿Z GL ;Z[ZFX #P)! @ K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__*v_( DF\ #P*$ @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF GOFGM
U]6M¿Z JQF" Z__5v_& DF\ _P_Z @ K[P VeIF;GF JQFM" NZlDIFG RMbBF GOFGM
U]6M¿Z GL ;Z[ZFX ZPZ( @ K[P
UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
RMbBF GOFGM U]6M¿Z JQF"" Z__*v_( DF\ $P$5 @ K[P ßIFZ[ S[ ;F{YL VMKM
RMbBF GOFGM U]6M¿Z JQF" Z__(v_) DF\ _PZ* @ K[P VeIF;GF JQFM" NZlDIFG
RMbBF GOFGM U]6M¿Z GL ;Z[ZFX !P#( @ K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__(v_) DF\ $PZ5 @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF GOFGM
U]6M¿Z JQF" Z__&v_* DF\ v!(P(! @ K[P VeIF;GF JQFM" NZlDIFG RMbBF
GOFGM U]6M¿Z GL ;Z[ZFX v#P$_ @ K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] RMbBF
GOFGM U]6M¿Z JQF"" Z__*v_( DF\ ZP#$ @ K[P ßIFZ[ S[ ;F{YL VMKM RMbBF GOFGM
U]6M¿Z JQF" Z__5v_& DF\ v#*PZ( @ K[P VeIF;GF JQFM" NZlDIFG RMbBF
GOFGM U]6M¿Z GL ;Z[ZFX v!_P5$ @ K[P
194
VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
v_P$*@ K[ H[ ;}RJ[ K[ S[ 5;\N SZ[, S\5GLVMGM RMbBF GOFGM U]6M¿Z k6DF\
K[ VG[ 5;\N SZ[, S\5GLVMGM VeIF;GF JQFM" NZlDIFG GOM G YTF G]SXFG YFI
K[ H[ S\5GL VG[ X[ZCM<0ZM DF8[ ;FZL l:YTL G SC[JFIP
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF RMbBF GOFGF U]6M¿ZGF ;\NE"[
ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-Test J0[
RSF;6L SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF RMbBF GOFGF U]6M¿ZDF\ SM. ;FY"S ;\A\W
GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF RMbBF GOFGF U]6M¿ZDF\ ;FY"S
;\A\W K[P
195
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples *Z_PZ(_! $ !(_P_*
Within Samples Z5&$P&( $5 5&P))#_$ #P!5)
Total  #Z($P)&* $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
#P!5) K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT  SZTF\ JW] K[P T[YL X}gI ptS<5GFGM V:JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM :JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL RMbBF GOFGM U]6M¿Z DF\ ;FY"S TOFJT Ô[JF
D/[ K[P
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$P!& pt5FNG BR" U]6M¿Z" ]" ]" ]" ]  o
BR"GM U]6M¿Z D[/JJF DF8[ S], BR"G[ J[RF6 J0[ EFUJ]\ 50[ K[P J[RF6
ÝJ'l¿ ;FY[ ;\A\WLT DF, ;FDFG4 DH}ZL4 pt5FNG SFDULZL4 JCLJ8L4 GF6F\SLI4
J[RF6 lJTZ6 H[JF\ NZ[S BR" TYF J[RF6 JrR[GM ;\A\W V[8,[ BR" U]6M¿Z DF8[G]\
;}+ GLR[ D]HA K[P
BR" U]6M¿Z µ
BR"
2 !__
J[RF6
;FDFgI ZLT[ VF U]6M¿Z NZ[S BR"NL9 U6JFDF\ VFJ[ K[P VF BR"GM
U]6M¿Z 8SFJFZLDF\ U6JFDF\ VFJ[ K[P VF U]6M¿Z H[8,M GLRM VFJ[ T[8,]\ ;F~
ZC[ K[P VF U]6M¿Z GOFSFZSTFDF\ ;]WFZM SZJFGL ÝlÊIFGF V[S EFU~5[ ÉIF BR"
V\U[ S[8,M V\S]X ZFBJM T[DF\ DNN~5 AG[ K[P
;\XMWS[ BR" U]6M¿ZDF\ pt5FNGBR" U]6M¿Z XMWJFGM GD| ÝItG SZ[, K[P
H[DF\ GLR[ D]HAGF ;}+GM p5IMU YFI K[P
pt5FNG BR" U]6M¿Z µ
pt5FNG BR"
2 !__
J[RF6
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!P A]wWGFY l;D[g8 ÝFPl,P 47.39 37.97 26.80 34.92 43.77 190.85 38.17
ZP 0[SMZF l;D[g8 ÝFPl,P 40.29 43.35 51.24 62.43 61.77 289.09 51.82
#P WGZFH l;D[g8 ÝFPl,P 26.28 35.89 32.92 35.15 34.41 164.65 32.93
$P ÝD]B l;D[g8 ÝFPl,P 25.10 24.30 21.59 24.98 21.67 117.44 23.49
5P ;\lN5 l;D[g8 ÝFPl,P 0.01 39.06 46.93 68.17 78.34 232.54 46.50
&P :J:TLS l;D[g8 ÝFPl,P 37.02 57.86 55.32 52.00 49.06 251.26 50.25
*P AF,FÒ l;D[g8 ÝFPl,P 21.54 22.42 22.16 24.65 29.52 120.30 24.06
(P UH;CFZF l;D[g8 ÝFPl,P 31.00 40.02 39.00 43.00 40.00 193.02 38.60
)P ULZLZFH l;D[g8 ÝFPl,P 48.83 55.65 51.75 42.51 46.37 245.11 49.02
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 40.52 49.29 50.88 50.18 53.05 243.91 48.78
S], 317.98 405.82 398.58 437.79 457.97 2018.14403.63
;Z[ZFX 31.80 40.58 39.86 43.78 45.80 201.81 40.36
8[A, $P)[[[[
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM pt5FNG BR" U]6M¿Z\ [ [ " ]\ [ [ " ]\ [ [ " ]\ [ [ " ]
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p5ZMÉT 8[A, G\AZ $P) YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
pt5FNG BR" U]6M¿Z JQF"" Z__5v_& DF\ $*P#) @ K[P ßIFZ[ S[ ;F{YL VMKM
pt5FNG BR" U]6M¿Z JQF" Z__*v_( DF\ Z&P(_ @ K[P VeIF;GF JQFM" NZlDIFG
pt5FNG BR" U]6M¿Z GL ;Z[ZFX #(P!* @ K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] pt5FNG
BR" U]6M¿Z JQF"" Z__(v_) DF\ &ZP$# @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG BR"
U]6M¿Z JQF" Z__5v_& DF\ $_PZ) @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX 5!P(Z @ K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] pt5FNG
BR" U]6M¿Z JQF"" Z__&v_* DF\ #5P() @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG BR"
U]6M¿Z JQF" Z__5v_& DF\ Z&PZ( @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX #ZP)# @ K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] pt5FNG
BR" U]6M¿Z JQF"" Z__5v_& DF\ Z5P!_ @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG BR"
U]6M¿Z JQF" Z__*v_( DF\ Z!P5) @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX Z#P$) @ K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] pt5FNG
BR" U]6M¿Z JQF"" Z__)v!_ DF\ *(P#$ @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG BR"
U]6M¿Z JQF" Z__&v_* DF\ #)P_& @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX $&P5_ @ K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] pt5FNG
BR" U]6M¿Z JQF"" Z__&v_* DF\ 5*P(& @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG BR"
U]6M¿Z JQF" Z__5v_& DF\ #*P_Z @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX 5_PZ5 @ K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] pt5FNG
BR" U]6M¿Z JQF"" Z__)v!_ DF\ Z)P5Z @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG BR"
U]6M¿Z JQF" Z__5v_& DF\ Z!P5$ @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX Z$P_& @ K[P
UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
pt5FNG BR" U]6M¿Z JQF"" Z__(v_) DF\ $# @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG
BR" U]6M¿Z JQF" Z__5v_& DF\ #! @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX #(P&_ @ K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] pt5FNG
BR" U]6M¿Z JQF"" Z__&v_* DF\ 55P&5 @ K[P ßIFZ[ S[ ;F{YL VMKM pt5FNG BR"
U]6M¿Z JQF" Z__(v_) DF\ $ZP5! @ K[P VeIF;GF JQFM" NZlDIFG pt5FNG BR"
U]6M¿Z GL ;Z[ZFX $)P_Z @ K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
pt5FNG BR" U]6M¿Z JQF"" Z__)v!_ DF\ 5#P_5 @ K[P ßIFZ[ S[ ;F{YL VMKM
pt5FNG BR" U]6M¿Z JQF" Z__5v_) DF\ $_P5Z @ K[P VeIF;GF JQFM" NZlDIFG
pt5FNG BR" U]6M¿Z GL ;Z[ZFX $(P*( @ K[P
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VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
$_P#&@ K[ ;}RJ[ K[ S[ 5;\N SZ[, S5\GLVMGM pt5FNG BR" U]6M¿Z ÝDF6DF\
IMuI K[P
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF pt5FNG BR" U]6M¿ZGF ;\NE"[
ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM ANOVA F-Test J0[
RSF;6L SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF pt5FNG BR" U]6M¿ZDF\ SM. ;FY"S ;\A\W
GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF pt5FNG BR" U]6M¿ZDF\ ;FY"S ;\A\W K[P
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples !!$(P$* $ Z(*P!!(#
Within Samples )__)PZ$ $5 Z__PZ_5$ !P$#$
Total  !_!5*P*! $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
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p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
!P$#$ K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT  SZTF\ VMKL K[P T[YL X}gI ptS<5GFGM :JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM V:JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL pt5FNG BR" U]6M¿Z DF\ ;FY"S TOFJT Ô[JF
D/TM GYLP
$P!* JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z[ \ " ][ \ " ][ \ " ][ \ " ]  o
;\XMWS[ JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z XMWJFGM 56 GD| ÝIF; SZ[,
K[P H[DF\ GLR[ D]HAGF ;}+GM p5IMU YFI K[P
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z µ
JCLJ8L VG[ GF6F\SLI BR"
2 !__
J[RF6
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8[A, $P!_[[[[
!P A]wWGFY l;D[g8 ÝFPl,P 17.00 15.4 15.4 18.2 18.70 84.70 16.94
ZP 0[SMZF l;D[g8 ÝFPl,P 4.81 3.13 3.52 3.01 5.21 19.68 3.94
#P WGZFH l;D[g8 ÝFPl,P 8.52 5.98 7.71 6.78 11.3 40.29 8.05
$P ÝD]B l;D[g8 ÝFPl,P 9.74 7.44 13.3 8.94 7.91 47.33 9.47
5P ;\lN5 l;D[g8 ÝFPl,P 0.98 1.07 2.17 3.29 2.6 10.11 2.02
&P :J:TLS l;D[g8 ÝFPl,P 6.6 6.22 11.4 14.8 18.7 57.72 11.5
*P AF,FÒ l;D[g8 ÝFPl,P 2.67 2.05 4.03 2.18 3.62 14.55 2.91
(P UH;CFZF l;D[g8 ÝFPl,P 9.82 5.43 7.35 9.01 9.65 41.26 8.25
)P ULZLZFH l;D[g8 ÝFPl,P 21.7 2.26 3.32 7.07 8.96 43.31 8.65
!_P 5LZFDL0 5M8",[g0 ÝFPl,P 17.1 5.15 5.72 4.22 4.15 36.34 7.28
S], 98.94 54.13 73.92 77.50 90.8 395.29 79.58
;Z[ZFX 9.89 5.41 7.39 7.75 9.08 39.52 7.91
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM JCLJ8L VG[ GF6FSLI BR" U]6M¿Z\ [ [ [ " ]\ [ [ [ " ]\ [ [ [ " ]\ [ [ [ " ]
ÊD S\5GLG]\ GFD
Z_
_5
v_
&
Z_
_&
v_
*
Z_
_*
v_
(
Z_
_(
v_
)
Z_
_)
v!
_
S],]]]] ;Z[ZFX[[[[
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p5ZMÉT 8[A, G\AZ $P!_ YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__)v!_ DF\ !(P*_ @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__&v_* DF\ !5P$ @ K[P VeIF;GF
JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX !&P)$ @ K[P
 0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__)v!_ DF\ 5PZ! @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__(v_) DF\ #P_! @ K[P VeIF;GF
JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX #P)$ @ K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__)v!_ DF\ !!P#_ @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__&v_* DF\ 5P)( @ K[P VeIF;GF
JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX (P_5 @ K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__*v_( DF\ !#P#_ @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__&v_* DF\ *P$$ @ K[P VeIF;GF
JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX )P$* @ K[P
;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__(v_) DF\ #PZ) @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__5v_& DF\ _P)( @ K[P VeIF;GF
JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX ZP_Z @ K[P
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:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__)v!_ DF\ !(P* @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__&v_* DF\ &PZZ @ K[P VeIF;GF JQFM"
NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX !!P5 @ K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__*v_( DF\ $P_# @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__&v_* DF\ ZP_5 @ K[P VeIF;GF
JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX ZP)! @ K[P
 UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__5v_& DF\ )P(Z @ K[P ßIFZ[ S[ ;F{YL
VMKM JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__&v_* DF\ 5P$#@ K[P
VeIF;GF JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX
(PZ5 @ K[P
ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] JCLJ8L
VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__5v_& DF\ Z!P*_ @ K[P ßIFZ[ S[ ;F{YL VMKM
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__&v_* DF\ ZPZ& @ K[P VeIF;GF JQFM"
NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX (P&5 @ K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF"" Z__5v_& DF\ !*P!_ @ K[P ßIFZ[ S[
;F{YL VMKM JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z JQF" Z__)v!_ DF\ $P!5 @ K[P
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VeIF;GF JQFM" NZlDIFG JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z GL ;Z[ZFX
*PZ( @ K[P
VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
*P)!@ K[P H[ ;}RJ[ K[ S[ 5;\N SZ[, S\5GLVMGM JCLJ8L VG[ GF6F\SLI BR"GM
U]6M¿Z VMKM K[P H[ S\5GL DF8[ ;F~ K[P
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF JCLJ8L VG[ GF6F\SLI BR"GF
U]6M¿ZGF ;\NE"[ ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM
ANOVA F-Test J0[ RSF;6L SZJFDF\ VFJ[, K[P
X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF JCLJ8L VG[ GF6F\SLI BR"GF U]6M¿ZDF\
SM. ;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF JCLJ8L VG[ GF6F\SLI BR"GF U]6M¿ZDF\
;FY"S ;\A\W K[P
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ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples !!(P#$ $ Z)P5(5
Within Samples !#_ZP#(* $5 Z(P)$!)Z !P_ZZ
Total  !$Z_P*Z $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
!P_ZZ K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) !P_ZZ
K[P FC GL lS\DT FT  SZTF\ VMKL K[P T[YL X}gI ptS<5GFGM :JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM V:JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z DF\ ;FY"S
TOFJT Ô[JF D/TM GYLP
$P!( S], lD,STM 5Z J/TZGM NZ]]]]  o
VF U]6M¿ZDF\ S], lD,STMGL SFI"1FDTF GOFGF ;\NE"DF\ S[JL K[ T[
DF5JFGM ÝIF; SZJFDF\ VFJ[, K[P S], lD,STM äFZF SFI"1FDTF S[JL K[ VG[
lD,STMGL SDF6LGL 1FDTF S[JL K[ T[ DF5JFDF\ VFJ[ K[P VF U]6M¿ZG[ 56
8SFJFZLDF\ NXF"JJFDF\ VFJ[ K[P H[ ;FZL 5âlT K[P VF U]6M¿ZG]\ ;}+ GLR[
D]HA K[P
S], lD,STM 5Z J/TZGM NZ µ
SZJ[ZF AFN RMbBM GOM
2 !__
S], lD,STM
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8[A, $P!![[[[
!P A]wWGFY l;D[g8 ÝFPl,P -16.81 -2.58 11.61 1.70 -1.23 -7.30 -1.46
ZP 0[SMZF l;D[g8 ÝFPl,P 5.01 4.22 3.14 0.19 4.28 16.84 3.37
#P WGZFH l;D[g8 ÝFPl,P -12.45 -9.48 -5.86 4.15 3.58 -20.07 -4.01
$P ÝD]B l;D[g8 ÝFPl,P 0.27 -0.62 0.93 -5.70 -3.12 -8.25 -165
5P ;\lN5 l;D[g8 ÝFPl,P -3.79 -1.97 11.11 2.28 2.54 10.17 2.03
&P :J:TLS l;D[g8 ÝFPl,P -0.50 1.41 9.55 8.16 0.76 19.38 3.88
*P AF,FÒ l;D[g8 ÝFPl,P 0.02 1.57 5.46 4.30 3.45 14.80 2.96
(P UH;CFZF l;D[g8 ÝFPl,P 1.90 0.85 4.67 0.16 0.18 7.76 1.55
)P ULZLZFH l;D[g8 ÝFPl,P -0.63 -4.90 0.25 5.48 -0.60 -0.41 -0.08
!_P 5LZFDL0 5M8",[g0 ÝFPl,P -9.84 -0.65 1.44 -6.99 -7.02 -23.06 -4.61
S], -36.83 -12.16 42.30 13.73 2.81 9.85 1.97
;Z[ZFX -3.68 -1.22 4.23 1.37 0.28 0.99 0.20
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM S], lD,STM 5Z J/TZGM NZ\ [ [ ]\ [ [ ]\ [ [ ]\ [ [ ]
ÊD S\5GLG]\ GFD
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p5ZMÉT 8[A, G\AZ $P!! YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__*v_( DF\ !!P&! @ K[P ßIFZ[ S[
;F{YL VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\
v!&P(! @ K[P VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z
GL ;Z[ZFX _P#&& @ K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__5v_& DF\ 5P_! @ K[P ßIFZ[ S[ ;F{YL
VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__(v_) DF\ _P!) @ K[P
VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
#P#* @ K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__(v_) DF\ $P!5 @ K[P ßIFZ[ S[ ;F{YL
VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\ v!ZP$5 @
K[P VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
v$P_! @ K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__*v_( DF\ _P)# @ K[P ßIFZ[ S[
;F{YL VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__(v_) DF\
v5P*_ @ K[P VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z
GL ;Z[ZFX v!P&5 @ K[P
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;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__*v_( DF\ !!P!! @ K[P ßIFZ[ S[
;F{YL VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\
v#P*) @ K[P VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z
GL ;Z[ZFX ZP_# @ K[P
:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__*v_( DF\ )P55 @ K[P ßIFZ[ S[
;F{YL VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\
v_P5_ @ K[P VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z
GL ;Z[ZFX #P(( @ K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__*v_( DF\ 5P$& @ K[P ßIFZ[ S[ ;F{YL
VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_* DF\ _P_Z @ K[P
VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
ZP)& @ K[P
UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__*v_( DF\ $P&* @ K[P ßIFZ[ S[ ;F{YL
VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__(v_) DF\ _P!& @ K[P
VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
!P55 @ K[P
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ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__(v_) DF\ 5P$( @ K[P ßIFZ[ S[ ;F{YL
VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__&v_* DF\ v$P)_ @ K[P
VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
v_P_( @ K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] S],
lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF"" Z__*v_( DF\ !P$$ @ K[P ßIFZ[ S[ ;F{YL
VMKM S], lD,STM 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\ v)P($ @ K[P
VeIF;GF JQFM" NZlDIFG S], lD,STM 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
v$P&! @ K[P
VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
_PZ_ @ K[ H[ ;}RJ[ K[ S[ 5;\N SZ[, S\5GLVMGM S], lD,ST 5Z J/TZGF NZGM
U]6M¿Z X}gIGL GÒS K[ H[ ;F~ GYLP
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF S], lD,ST 5Z J/TZGF NZGM
U]6M¿ZGF ;\NE"[ ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM
ANOVA F-Test J0[ RSF;6L SZJFDF\ VFJ[, K[P
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X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF S], lD,ST 5Z J/TZGF NZGM U]6M¿ZDF\
SM. ;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF S], lD,ST 5Z J/TZGF NZGM
U]6M¿ZDF\ ;FY"S ;\A\W K[P
ANOVA Table
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples #$&P)5&* $ (&P*#)
Within Samples !!5(P5&! $5 Z5P*$5 #P#*
Total  !5_5P5!( $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
#P#* K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT  SZTF\ JW] K[P T[YL X}gI ptS<5GFGM V:JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM :JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL S], lD,ST 5Z J/TZGM NZGM U]6M¿ZDF\
;FY"S TOFJT Ô[JF D/[ K[P
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$P!) ZMSFI[,L D}0L 5Z J/TZGM NZ[ }[ }[ }[ }  o
S\5GLGF RMbBF GOF VG[ ZMSFI[,L D}0L JrR[GF ;\A\WG[ ZMSFI[,L D}0L 5Z
J/TZGM NZ SC[JFDF\ VFJ[ K[P VF U]6M¿Z ZMSF6GF ;\NE"DF\ GOFSFZSTF S[JL K[
T[ DF5JFGM ÝIF; SZ[ K[P
VF U]6M¿Z SFI"SFZL GOM V[8,[ jIFH VG[ SZJ[ZF 5C[,FGM GOM wIFGDF\
,[JFI K[P VG[ S], ZMSFI[,L D}0L V[8,[ S], JF:TlJS lD,STM AFN RF,] N[JF YFI
K[P VF U]6M¿Z DF8[G\] ;}+ GLR[ D]HA K[P
ZMSFI[,L D}0L 5Z J/TZGM NZ µ
jIFH VG[ SZJ[ZF 5C[,FGM GOM
2 !__
ZMSFI[,L D}0L
VF U]6M¿Z H[D JW] T[D S\5GLGL ;DU| GOFSFZSTF ;FZL K[ V[D SCL
XSFIP 56  VF U]6M¿Z !5@ H[8,M CMI TM T[ VFNX" DF5 K[P VF U]6M¿Z 5ZYL
;\RF,SMGL SFI"1FDTFGM bIF, VFJ[ K[P
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8[A, $P!Z[[[[
!P A]wWGFY l;D[g8 ÝFPl,P -37.21 -7.17 15.87 2.04 0.32 -26.15 -5.23
ZP 0[SMZF l;D[g8 ÝFPl,P 8.93 6.84 4.73 0.57 28.27 49.34 9.87
#P WGZFH l;D[g8 ÝFPl,P -14.81 -14.76 -10.57 8.84 8.18 -23.12 -4.62
$P ÝD]B l;D[g8 ÝFPl,P 0.39 -0.83 1.56 -7.70 -4.54 -11.13 -2.23
5P ;\lN5 l;D[g8 ÝFPl,P -8.89 -5.08 29.32 3.34 3.44 22.13 4.43
&P :J:TLS l;D[g8 ÝFPl,P 0.70 3.48 10.45 11.93 6.70 33.26 6.65
*P AF,FÒ l;D[g8 ÝFPl,P 0.03 1.62 5.66 4.43 3.56 15.29 3.06
(P UH;CFZF l;D[g8 ÝFPl,P 4.22 2.79 8.76 0.53 0.50 16.81 3.36
)P ULZLZFH l;D[g8 ÝFPl,P -0.82 -5.68 0.37 7.03 -0.88 0.03 0.01
!_P 5LZFDL0 5M8",[g0 ÝFPl,P -11.16 -0.92 1.73 -16.61 30.52 -57.48 -11.50
S], -58.61 -19.72 67.87 14.41 15.02 18.97 3.79
;Z[ZFX -5.86 -1.97 6.79 1.44 1.50 1.90 0.38
ÝFl%T:YFG o 5;\N SZ[, V[SDMGF JQF" Z__5v_& YL JQF" Z__)v!_GF JFlQF"S
lC;FAM
5;\N SZ[, V[SDMGM ZMSFI[, D}0L5Z J/TZGM NZ\ [ [ [ }\ [ [ [ }\ [ [ [ }\ [ [ [ }
ÊD S\5GLG]\ GFD
Z_
_5
v_
&
Z_
_&
v_
*
Z_
_*
v_
(
Z_
_(
v_
)
Z_
_)
v!
_
S],]]]] ;Z[ZFX[[[[
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2
1
7
2
1
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2
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p5ZMÉT 8[A, G\AZ $P!Z YL :5Q8 YFI K[ S[ o
A]wWGFY l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
ZMSFI[,L D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__*v_( DF\ !5P(* @ K[P ßIFZ[
S[ ;F{YL VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\
v#*PZ! @  K[P VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF
U]6M¿Z GL ;Z[ZFX  v5PZ# @ K[P
0[SMZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] ZMSFI[,L
D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__)v!_ DF\ Z(PZ* @ K[P ßIFZ[ S[ ;F{YL
VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__(v_) DF\ _P5* @  K[P
VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
)P(* @ K[P
WGZFH l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] ZMSFI[,L
D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__(v_) DF\ (P($ @ K[P ßIFZ[ S[ ;F{YL
VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\ v!$P(! @
K[P VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
v$P&Z @ K[P
ÝD]B l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] ZMSFI[,L
D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__*v_( DF\ !P5& @ K[P ßIFZ[ S[ ;F{YL
VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__(v_) DF\ v*P*_ @
K[P VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
vZPZ# @ K[P
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;\lN5 l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] ZMSFI[,L
D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__*v_( DF\ Z)P#Z @ K[P ßIFZ[ S[ ;F{YL
VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\ v(P() @  K[P
VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
$P$# @ K[P
:J:TLS l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] ZMSFI[,L
D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__(v_) DF\ !!P)# @ K[P ßIFZ[ S[ ;F{YL
VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__5v_& DF\ _P*_ @  K[P
VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
&P&5 @ K[P
AF,FÒ SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW] ZMSFI[,L
D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__*v_( DF\ 5P&& @ K[P ßIFZ[ S[ ;F{YL
VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__(v_) DF\ $P$# @  K[P
VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z GL ;Z[ZFX
#P_& @ K[P
UH;CFZF l;D[g8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
ZMSFI[,L D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__*v_( DF\ (P*& @ K[P ßIFZ[
S[ ;F{YL VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__)v!_ DF\
_P5_@  K[P VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z
GL ;Z[ZFX #P#& @ K[P
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ULZLZFH SMgÊL8 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
ZMSFI[,L D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__(v_) DF\ *P_# @ K[P ßIFZ[
S[ ;F{YL VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__&v_* DF\
v5P&( @  K[P VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF U]6M¿Z
GL ;Z[ZFX _P_! @ K[P
5LZFDL0 5M8",[g0 ÝFP l,P GM VeIF;GF JQFM" NZlDIFGDF\ ;F{YL JW]
ZMSFI[,L D}0L 5Z J/TZGF NZGM U]6M¿Z JQF"" Z__*v_( DF\ !P*# @ K[P ßIFZ[
S[ ;F{YL VMKM ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z JQF" Z__)v!_ DF\
v#_P5Z @  K[P VeIF;GF JQFM" NZlDIFG ZMSFI[,L D}0L 5Z J/TZGM NZGF
U]6M¿Z GL ;Z[ZFX v!!P5_ @ K[P
VF AWLH S\5GLVMGF JQF" NZlDIFG ;DU| VeIF; SZTF GLR[GL 5lZl:YTL
Ô[JF D/[ K[P
VeIF;GF ;DI NZlDIFG VG[ 5;\N SZ[, V[SDMGL ;DU|GL ;Z[ZFX
_P#(@ K[ H[ ;}RJ[ K[ S[ 5;\N SZ[, S\5GLVMGM ZMSFI[,L D}0L 5Z J/TZGM NZGM
U]6M¿Z 36MH VMKM K[P H[ S\5GLGL VMKL SFI"1FDTF ;}RJ[ K[P
ptS<5GF RSF;6L o
Ý:T]T VeIF;DF\ 5;\N SZ[,F V[SDMGF ZMSFI[,L D}0L 5Z J/TZGM NZGM
U]6M¿ZGF ;\NE"[ ptS<5GF lJWFGM GLR[ D]HA K[ VG[ VF ptS<5GF lJWFGM
ANOVA F-Test J0[ RSF;6L SZJFDF\ VFJ[, K[P
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X}gI ptS<5GF o 5;\N SZ[,F V[SDMGF ZMSFI[,L D}0L 5Z J/TZGM NZGM
U]6M¿ZDF\ SM. ;FY"S ;\A\W GYLP
J{Sl<5S ptS<5GF o 5;\N SZ[,F V[SDMGF ZMSFI[,L D}0L 5Z J/TZGM NZGM
U]6M¿ZDF\ ;FY"S ;\A\W K[P
ANOVA Table $PZ#
Source of Sum of Degree of Mean F Ratio
Variation Squares Freedom Squares (Fc)
Between Samples (*)P#&)& $ Z!)P($Z
Within Samples 5$!&P$5& $5 !Z_P#&5 !P(Z&
Total  &Z)5P(Z& $)
FT= Fs$P$5f 5@GL ;FY"STFGL S1FF µ ZP5)
p5ZMÉT ANOVA Table YL :5Q8 YFI K[ S[ F GL XMW[,L lS\DT (FC)
!P(Z& K[P ßIFZ[ S[ F GL _P__5GL ;FY"STFGL S1FFV[ SMQ8S lS\DT (FT) ZP5)
K[P FC GL lS\DT FT  SZTF\ VMKL K[P T[YL X}gI ptS<5GFGM :JLSFZ YFI K[P VG[
J{Sl<5S ptS<5GFGM V:JLSFZ YFI K[P H[ ATFJ[ K[ S[ 5;\NULGF V[SDM VG[
VeIF;GF ;DI NZlDIFG V[SDGL ZMSFI[,L D}0L 5Z J/TZGM NZGM U]6M¿Z DF\
;FY"S TOFJT Ô[JF D/TM GYLP
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$PZ_ p5;\CFZ\\\ \  o
Ý:T]T ÝSZ6DF\ ;\XMWS äFZF 5;\N SZ[,F DLGL l;D[g8 S\5GLVMGL
SFI"1FDTF DF5FJGM GD| ÝIF; SZ[, K[P H[ DF8[ ;Z[ZFXP U]6M¿ZM VG[ F Test
TYF ANOVA GM p5IMU SZ[, K[P
;DU|GM VeIF; SZTF DF,]D 50[ K[ S[ 5;\NUL 5FD[, S\5GLGF 5F\R[I JQFM"
NZlDIFG ;F{YL JW] X[ZD}0LGL ;Z[ZFX ;\lN5 l;D[g8 ÝFPl,PGL ~FP!45_4#_4___
CTL ßIFZ[ S[ ;F{YL VMKL ;Z[ZFX WGZFH l;D[g8 ÝFPl,PGL ~FP&4$_4___ GL CTLP
U]6M¿ZMDF\ RF,] U]6M¿Z4 RF,] lD,STMGM pY,M S[ R,GNZ4 lD,ST
U]6M¿Z4 pt5FNG BR" U]6M¿Z4 JlCJ8L VG[ GF\6FSLI BR" U]6M¿Z VG[ ZMSFI[,L
D]0L 5Z J/TZGF NZGM U]6M¿ZDF\ F GL XMW[,L lS\DT F GL SMQ8S lS\DT SZTF
VMKL K[ T[YL T[DF\ X}gI ptS<5GFGM :JLSFZ YFI K[P VG[ J{Sl<5S ptS<5GFGM
V:JLSFZ YFI K[P
U]6M¿ZMDF\ S], lD,STMGM pY,M S[ R,GNZ4 l:YZ lD,STMGM pY,M S[
R,GNZ4 DFl,SL U]6M¿Z4 RMbBF GOFGM U]6M¿Z4 S], lD,ST5Z J/TZGF NZGM
U]6M¿ZDF\ F GL XMW[,L lS\DT F GL SMQ8S lS\DT SZTF JW] K[ T[YL T[DF\ X}gI
ptS<5GFGM V:JLSFZ YFI K[P VG[ J{Sl<5S ptS<5GFGM :JLSFZ YFI K[P
ÝSZ6v5
;FZF\X4 TFZ6M VG[ ;}RGM\ [ }\ [ }\ [ }\ [ }
5P! Ý:TFJGF
5PZ ÝSZ6GF ;FZF\X
5PZP! DLGL l;D[g8 pnMUGM lJSF; VG[ EFlJ
5PZPZ SFI"1FDTFGM bIF, VG[ T[G[ DF5JFGL lJlJW 5âlTVM
5PZP# ;\XMWG ~5Z[BF
5PZP$ DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6
5PZP5 ;FZF\X4 TFZ6M VG[ ;}RGM
5P# U]6M¿ZGF TFZ6M
5P$ ;DU|GF TFZ6M
5P5 ;}RGM
5P& ElJQIGF VeIF; V\U[
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ÝSZ6v5
;FZF\X4 TFZ6M VG[ ;}RGM\ [ }\ [ }\ [ }\ [ }
5P! Ý:TFJGF o
l;D[g8 pnMU V[ EFZTLI VY"jIJ:YFDF\ B]A H]GM :YFl5T pt5FNS pnMU
TYF DM8M pnMU K[P VFD Ô[.V[ TM VF pnMU ;\5}6" :JN[XL pnMU K[P H[DF\
N[XDF\YL H~ZL V[JM SFRM DF,4 S]X/ SFZLUZM4 VnTG 8[SGM,MÒ VG[ DXLGZLYL
;FZL ZLT[ ;\S/FI[, K[P VFD VF pnMU V[ 5FIFGM VG[ U|FCS,1FL A\G[ ÝSFZGM
K[P l;D[g8 pnMU V[ DM8F 5FIFGF A\WFZ6LI pnMU TZLS[ H DCtJG]\ :YFG
WZFJTM GYL4 5Z\T] T[ N]lGIFGM RMYF G\AZGM B}A DM8M pnMU K[P T[ DF8[ 56
T[G]\ :YFG p\R] K[P T[ VFW]lGS EFZTLI VF{nMlUS VY" jIJ:YFDF\ V[S DCtJGF
lJEFUG]\ ;H"G SZ[ K[P EFZTLI VY"T\+DF\ VF pnMU[ DM8F 5FI[ EFU EHjIM K[P
VFW]lGS EFZTLI VY" jIJ:YFDF\ VF pnMUGL p5IMULTFDF\ S[8,LS
AFATM DCtJGM EFU EHjIM K[P T[DF\ ;F{YL DMBZ[ pt5FNLT DF, l;D[g8GL
H~ZLIFT VG[ lS\DT AFAT K[P VF pnMU V[JF DF,G\] pt5FNG SZ[ K[ S[ S\5GLVM4
SFZBFGFVM4 AC]DF/L DSFGM4 3ZUyY] p5IMU TYF 0[DGF AF\WSFD4 ZM0 Z:TFVM4
5},GF AF\WSFD T[DH ZC[6F\S DSFG AF\WSFD DF8[ B}A H p5IMUL K[P VFW]lGS
VY"jIJ:YFDF\ lJSF;DF\ T[G]\ ÝNFG V[ T[GF 5]ZFJF ~5[ K[P VF pnMUG]\ pt5FNG
DM8F DM8F 0[DYL ,.G[ UUGR}\AL .DFZTM4 DC[,M4 EjI DSFGM4 lDGFZFVM
Z:TFVM T[DH AÔZMGF\ AF\WSFD DF8[ B}A H p5IMUL K[P T[YL H T[ V[S lJXF/
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pnMU K[P H[ N[XGF VFlY"S lJSF;DF\ V[S VUtIGM EFU EHJ[ K[P VFYL H T[
ZFQ8=GF 30TZGM V[S DM8M pnMU K[[4 H[G]\ DCtJ V[S ÝUlTXL, N[XGL VY"
jIJ:YFDF\ VMK]\ S[D VF\SL XSFIP VF pnMU[ N[XDF\ ZMHUFZLGL lJ5], TSM 5}ZL
5F0JFDF\ 56 VUtIGM EFU EHjIM K[P VF56[ ;F{ Ô6LV[ KLV[ S[ SM. N[XGF
lJSF;GM VFWFZ N[XDF\ ZMHUFZLG]\ ÝDF6 S[8,]\ K[ T[GF 5Z 56 Ô[JF D/[ K[P H[
N[XDF\ ZMHUFZL lJ5], ÝDF6DF\ CMI tIF\ ,MSMGL ;]BFSFZL JW] Ô[JF D/[ K[P T[DH
T[GF ÒJG WMZ6DF\ JWFZM YFI K[P DLGL ;LD[g8 pnMU N[XDF\ p5ZF\T U]HZFTDF\
ZMHUFZL lJ5], ÝDF6DF\ 5}ZL 5F0[ K[P
SM. 56 pnMUDF\ W\WFGL GOFSFZSTFG[ B}AH DCtJG\\] :YFG VF5JFDF\
VFJ[ K[P W\WFGF ;\RF,SMV[ 5MTFGF SFI"1FDTF DF5JF DF8[ TYF W\WFDF\ S[8,L
ÝUlT Y. K[ T[ Ô6JF DF8[ GOFSFZSTFGM bIF, D[/JJM H~ZL K[P VF p5ZF\T
VFHGF ClZOF.GF I]UDF\ W\WFG[ 8SFJL ZFBJF DF8[ h05L lG6"IM ,[JF 50[ K[P
VFJF h05L lG6"IM ,[JF DF8[ W\WFGL SFI"1FDTF T5F;JFDF\ VFJ[ K[P VFD4 W\WFDF\
lJlJW TAÞ[ SFI"1FDTFGM bIF, D[/JJM VlT VFJxIS K[P
JT"DFG ;DIDF\ DLGL l;D[g8 V[SDMGL SFI"1FDTFG]\ ÝDF6 YM0]\ VMK]\ Ô[JF
D/[ K[P VF V[SDMGL SFI"1FDTF S[D VMKL K[ S[ GOM VMKM SZ[ K[ VF p5ZF\T
;\RF,lSI 5lZA/M SFRFDF,GL VKT JLH/LGL T\UL4 VFW]GLSZ6GM VEFJ
JU[Z[ 5lZA/MGL V;Z 56 W\WFGL GOFSFZSTF 5Z YTL CMI K[P SFI"1FDTFG[ V;Z
SZ[ K[P T[DH T[DF\ JWFZM SZJF DF8[ X]\ SZJ] Ô[.V[ T[GM VeIF; SZJFDF\ VFJ[ K[P
VFD4 Ý:T]T ;\XMWG SFI"DF\ ;\XMWS äFZF 5;\N SZ[, DLGL l;D[g8
V[SDMGL H]NL H]NL SFDULZLVMGF 5F;FVM H[DF\ BF; SZLG[ SFI"1FDTF T5F;JFGM
GD| ÝIF; SZ[, K[P
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5PZ ÝSZ6GF ;FZF\X\\\ \
Ý:T]T VeIF;GF NZ[S ÝSZ6GF ;FZF\X GLR[ ZH} SZJFDF\ VFJ[, K[P
5PZP! DLGL l;D[g8 pnMUGM lJSF; VG[ EFlJ[ [[ [[ [[ [
ÝYD ÝSZ6 Ý:TFJGF :J~5G]\ K[ VG[ l;D[g8 pnMU lJX[GL ;DH}TLVMGM
;DFJ[X VF ÝSZ6DF\ SZJFDF\ VFJ[, K[P l;D[g8 V[8,[ X]\ m l;D[g8GF ÝSFZ4
VMl0"GZL 5M8",[g0 l;D[g84 l;D[g8 pnMUGM .lTCF;4 pNŸEJ VG[ lJSF;4 EFZTLI
VY"jIJ:YFDF\ l;D[g8 pnMUG]\ :YFG4 DLGL l;D[g8 pnMUGL DFlCTL4 SFRM DF,4
SFRF DF,GF ÝF%TL:YFGM4 l;D[g8 pt5FNG SZJFGL ÝlÉIF JU[Z[ H[JL l;D[g8
pnMU ;FY[ Ô[0FI[,L 5FIFGL AFATMG]\ lJ:TFZ5}J"S J6"G SZJFDF\ VFJ[, K[P
226
? l;D[g8GF[ VFNX" J5ZFX[ [ "[ [ "[ [ "[ [ "
DLGL l;D[g8GF[ ;FDFgITo p5IF[U S[ J5ZFX GLR[ D]HAGL lGDF"6
ÝlÊIFVF[DF\ YFI K[P
l;D[g8 TYF SF[\lÊ8GL 5F.5F[ VG[ YF\E,F AGFJJFDF\
AC]DF/L .DFZTF[GF\ lGDF"6DF\
R[S 0[DGF AF\WSFDDF\
DHA}T 5},F[GF\ lGDF"6DF\
Z[<J[v:,L5ZF[ AGFJJFDF\
lÝS:8 SF[\lÊ8DF\
D<8L5, lA<0ÄU pEL .DFZT
AWF H ÝSFZGF\ VFJF;LI IF[HGF SFIF"[ DF8[ H[JF S[ v %,ÄY4 R6TZ4
%,F:8Z4 8F.<; VG[ O,F[ZÄUGF SFD DF8[
;]\NZ %,F:8Z4 0SF[Z[8LJ SFD s;]\NZ V[,LJ[XG DF8[f
5PZPZ SFI"1FDTFGM bIF, VG[ T[G[ DF5JFGL lJlJW" [ [ [" [ [ [" [ [ [" [ [ [
5âlTVM
ALÔ ÝSZ6DF\ W\WFSLI V[SDGL SFI"1FDTFGM DF5 D[/JJF DF8[GL
5âlTVMGL RRF" ;\XMWS äFZF SZJFDF\ VFJ[, K[P
W\WFSLI V[SDGL SFI"1FDTFGM DF5 D[/JJF DF8[GL VG[S 5âl¿VM K[P
;\XMWS[ VlCIF SFI"1FDTFGM VeIF; SZJF DF8[ GF6F\SLI ¹lQ8SM6G[ wIFGDF\
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ZFB[, K[P ;\XMWS äFZF DLGL pnMUGF 5;\N SZ[, V[SDMDF\ GF6F\SLI SFDULZL
SFI"1FDTF VG[ N[BFJG[ V;Z SZTF 5lZA/M S[JF K[P T[GM VeIF; SZJFGM ÝIF;
SZJFDF\ VFJ[, K[P
;\XMWG SFI"G[ jIJl:YT ZLT[ ZH} SZJF DF8[ VG[ T[GL DFlCTLVMG[ VFWFZ[
IMuI TFZ6M D[/JJF DF8[ lJlJW lC;FAL 5âlTVM VG[ VF\S0F XF:+LI
5âlTVMGM p5IMU SZJM 50[ KP[ VF ÝSZ6DF\ DLGL l;D[g8 pnMUGL lJlJW
SFDULZLGF VeIF;GF ;\NE"DF\ SFI"1FDTF V[8,[ X]\4 T[GM VY"4 lJlJW ,[BSMGL
jIFbIF4 VlEÝFI4 SFI"1FDTF DF5JFGL lJlJW lC;FAL 5âlTVM H[JL S[ U]6MTZ
lJ`,[QF6 TYF V\S0F XF:+LI 5âlTVM H[JL S[ ;Z[ZFX4 V[O 5lZ1F6 JU[Z[GL
;D}HTL VF5JFDF\ VFJ[ K[P
5PZP# ;\XMWG ~5Z[BF\ [\ [\ [\ [
Ý:T]T VeIF;GF +LÔ ÝSZ6DF\ ;\XMWG SFI" SZJF V\U[GL ~5Z[BF
VF5JFDF\ VFJ[,L K[P VF ÝSZ6DF ;D:IF :J~54 VeIF;GM ;DIUF/M4
VeIF;GM jIF54 GD}GF 5;\NUL4 VeIF;GM C[T]VM4 VeIF;GL ptS<5GFVM4
DFlCTLG]\ V[Sl+SZ6 VG[ 5'YÞZ64 lC;FAL 5âlTVM VG[ VF\S0F XF:+LI
5âlTVM4 ;\XMWG IMHGF4 ;\A\lWT ;FlCtIGM VeIF;4 VeIF; V[SDMGM
5lZRIv.lTCF;4 ;\XMWGG]\ DCtJ VG[ VeIF;GL DIF"NFGL lJ:TFZ 5}J"S RRF"
SZJFDF\ VFJ[, K[P
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? ;\XMWG XLQF"S\ "\ "\ "\ "  o
——U]HZFTGF DLGL l;D[g8 V[SDMGL H]NL H]NL SFDULZLGF 5F;FVMGM VeIF;˜˜
" A STUDY OF VARIOUS WORKING ASPECTS OF
MINI CEMENT PLANTS OF GUJARAT STATE"
? VeIF;GM ;DIUF/M o
Ý:T]T ;\XMWGSFI" DF8[ 5F\R JQF"GL DFlCTL wIFGDF\ ,[JFDF\ VFJ[, K[P VF
5F\R JQF" Z__5v_& YL Z__)v!_ K[P ;\XMWS[ VF 5F\R JQF" V[JF ,LWF K[ S[ ßIFZ[
DSFG AF\WSFD 1F[+DF\ T[Ò VFJ[, K[ VG[ DLGL l;D[g8 pnMUGL SFDULZLDF\
lJSF; VG[ JWFZM Ô[JF D?IM K[P H[YL V[SDMGL SFDULZLGM VeIF; ;FZL ZLT[
SZL XSFIP
? 5;\N SZ[,F V[SDM GLR[ D]HA K[P\ [ [ [ ] [\ [ [ [ ] [\ [ [ [ ] [\ [ [ [ ] [
!f A]âGFY l;D[g8 ÝFP l,lD8[0
Zf 0[SMZF l;D[g8 ÝFP l,lD8[0
#f WGZFH l;D[g8 ÝFP l,lD8[0
$f ÝD]B l;D[g8 ÝFP l,lD8[0
5f ;\lN5 l;D[g8 ÝFP l,lD8[0
&f :J:TLS l;D[g8 ÝFP l,lD8[0
*f AF,FÒ SMgÊL8 ÝFP l,lD8[0
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(f UH;CZF l;D[g8 ÝFP l,lD8[0
)f ULZLZFH SMgÊL8 ÝFP l,lD8[0
!_f 5LZFDL0 5F[8",[g0 ÝFP l,lD8[0
5PZP$ DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6[ " ] \ [[ " ] \ [[ " ] \ [[ " ] \ [
VF ÝSZ6DF\ ;\XMWS[ DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6 SZJFGM
lJGD| ÝIF; SZ[, K[P 5;\N SZ[, DLGL l;D[g8 V[SDMGF JFlQF"S VC[JF,M4 GOF
G]SXFG BFTF VG[ 5FSF ;ZJ{IFG[ VFWFZ[ DFlCTLG]\ 5'YÞZ6 VG[ VY"38G
SZJFDF\ VFjI]\ K[P DFlCTLG]\ 5'YÞZ6 SZJF DF8[ U]6M¿ZM VG[ F Test, ANOVA
GM p5IMU SZJFDF\ VFJ[, K[P VFDF\ GLR[ D]HAGF U]6M¿ZMG]\ lJ`,[QF6 SZJFDF\
VFJ[, K[P
§ X[ZD}0L
§ RF,] U]6M¿Z
§ S], lD,STMGM pY,M S[ R,GNZ
§ l:YZ lD,STMGM pY,M S[ R,GNZ
§ RF,] lD,STMGM pY,M S[ R,GNZ
§ lD,ST U]6M¿Z
§ DFl,SL U]6M¿Z
§ RMbBF GOFGM U]6M¿Z
§ pt5FNG BR" U]6M¿Z
§ JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z
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§ S], lD,STM 5Z J/TZGM NZ
§ ZMSFI[,L D}0L 5Z J/TZGM NZ
5PZP5 ;FZF\X4 TFZ6M VG[ ;}RGM\ [ }\ [ }\ [ }\ [ }
VF ÝSZ6DF\ ;DU| ;\XMWGGM ;FZ ZH} SZJFDF\ VFJ[, K[P V[8,[ S[ ;FZF\X4
TFZ6M VG[ ;}RGM VF5JFDF\ VFJ[ K[P
5P# U]6M¿ZGF TFZ6M]]] ]
Ý:T]T ;\XMWG VeIF;DF\ DLGL l;D[g8 pnMUGL SFI"1FDTFG]\ lJ`,[QF6
SZJFDF\ VFJ[, K[P VF DF8[ H]NFvH]NF U]6M¿ZM VG[ T[GF 5Z F Test, ANOVA
VF\S0FXF:+ 5âlTGM p5IMU SZ[, K[P H[GF VFWFZ[ VeIF;GF TFZ6M GLR[
D]HA K[P
? X[ZD}0L[ }[ }[ }[ }
VeIF;GF JQFM" Z__5v_& YL Z__)v!_DF\ JQF" ÝDF6[ lJ`,[QF6 SZTF
VF TFZ6M Ô[JF D/[, K[P JQF" Z__5v_& DF\ ;Z[ZFX X[ZD}0L ~P $*4#54&#) CTL
JQF" Z__&v_*DF\ ;Z[ZFX X[ZD}0L ~P#*4(_4*_Z CTL4 JQF" Z__*v_(DF\
;Z[ZFX4 X[ZD}0L ~P $$4Z#4&&) CTL4 JQF" Z__(v_)DF\ ;Z[ZFX X[ZD}0L
~P 5#4*$4 _&( CTL4 JQF" Z__)v!_DF\ ;Z[ZFX X[ZD}0L ~[ 5$4 5(45)* CTLP
ßIFZ[ S[ VeIF;GF 5F\R[I JQFM"GL ;Z[ZFX D}0L ~P $*45$45#5 CTLP VeIF;
SZTF\ V[ DF,}D 50[ K[ S[ DF+ +6 S[5GLVM 0[SMZF l;D[g8 ÝFPl,4 ;\lN5 l;D[g8
ÝFPl, VG[ 5LZFDL0 5M8",[g0 ÝFPl,GL X[ZD}0L NZ JQF[" ;Z[ZFX X[ZD}0L SZTF\ JW]
CTL ßIFZ[ S[ AFSLGF\ ;FT S\5GLVMGL ;Z[ZFX X[ZD}0L NZ JQF[" ;Z[ZFX X[ZD}0L SZTF\
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VMKL CTLP ;DU|GM TFZ6 SF-TF\ V[ DF,}D 50[ K[ S[ ;\lN5 l;D[g8 ÝFPl,PGL
X[ZD}0LGL ;Z[ZFX ;F{YL JW] ~P !45_4#_4___ CTL ßIFZ[ S[ WGZFH l;D[g8
ÝFPl,GL X[ZD}0LGL ;Z[ZFX ;F{YL VMKL ~P &4$_4___ CTLP
? RF,] U]6M¿Z] ]] ]] ]] ]
RF,] lD,STMG[ RF,] N[JF J0[ EFUJFYL RF,] U]6M¿Z D/[ K[P VF U]6M¿Z
SFI"XL, D}0LGL 5lZl:YlT NXF"J[ K[P VeIF;GF JQFM" Z__5v_& YL Z__)v!_DF\
JQF" ÝDF6[ lJ`,[QF6 SZTF\ VF TFZ6M Ô[JF D/[ K[P JQF" Z__5v_& YL JQF"
Z__)v!_  NZdIFG JQF" ÝDF6[ RF,] U]6M¿ZGL ;Z[ZFX VG]ÊD[ #P(54 5PZ&4
#P(Z4 $P&* VG[ *P_# CTL ßIFZ[ S[ ;DU|GL ;Z[ZFX $P)Z CTL H[ ;}RJ[ K[ 5;\N
SZ[,F V[SDMDF\ U]6M¿ZG]\ ÝDF6 ;F~ K[P S\5GL ÝDF6[ :J:TLS l;D[g8 ÝFPl,GF
RF,] U]6M¿ZGL ;Z[ZFX ;F{YL JW] !5P!# K[P ßIFZ[ S[ ;\lN5 l;D[g8 ÝFPl,GL
;Z[ZFX ;F{YL VMKL _P*# K[P F Test p5ZYL :JQ8 YFI K[ S[ X}gI ptS<5GFGM
:JLSFZ YFI K[4 V[8,[ S[ RF,] U]6M¿ZDF\ SM. ;FY"S TOFJT Ô[JF D/TM GYLP
? S], lD,STMGM pY,M S[ R,GNZ] [] [] [] [
W\WFDF\ ZMSFI[, GF6F\ S[ S], lD,STMG[ wIFGDF\ ZFBLG[ T[G[ J[RF6 J0[
EFUJFYL VF U]6M¿Z D/[ K[P VF U]6M¿Z H[8,M JW] V[8,L S\5GLGL GOFSFZSTF
VG[ ;\RF,GGL SFI"N1FTF JW] K[ T[D SCL XSFIP VeIF;GF JQFM" Z__5v_& YL
Z__)v!_DF\ JQF" ÝDF6[ lJ`,[QF6 SZTF VF TFZ6M Ô[JF D/[ K[P JQF" Z__5v_&
YL JQF" Z__)v!_ NZdIFG JQF" ÝDF6[ S], lD,STMGM pY,FGM U]6M¿ZGL ;Z[ZFX
VG]ÊD[ _P((4 _P)!4 _P)Z4 _P(5 AG[ _P)5 CTL ßIFZ[ S[ ;DU|GL ;Z[ZFX
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_P)_ CTL H[ ;}RJ[ K[ S[ S], lD,STMGM pY,FGM U]6M¿Z AC] êRM G CMJFYL
GOFSFZSTF G]\ ÝDF6 GLR] ZC[ K[P S\5GL ÝDF6[ 0[SMZF l;D[g8 ÝFPl, GL ;Z[ZFX
;F{YL JW] !PZ# CTL ßIFZ[ S[ ;\lN5 l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL VMKL _P&Z CTLP
F Test p5ZYL :5Q8 YFI K[ S[ X}gI ptS<5GFGM V:JLSFZ YFI K[ V[8,[ S[ S],
lD,STMGF R,GNZDF\ ;FY"S TOFJT Ô[JF D/[ K[P
? l:YZ lD,STMGM pY,M S[ R,GNZ[[[[
;\RF,GGL JCLJ8L SFI"N1FTF GÞL SZJFGF C[T]YL VF U]6M¿Z XMWJFDF\
VFJ[ K[P VF U]6M¿Z H[8,M JW] VFJ[ T[8,L JCLJ8L SFI"N1FTF ;FZL SC[JFIP
VeIF;GF JQFM" Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ lJ`,[QF6 SZTF
VF TFZ6M Ô[JF D/[ K[P Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ l:YZ
lD,STMGM pY,FGM U]6M¿ZGL ;Z[ZFX VG]ÊD[ !P&&4 !P(Z4 ZP!&4 ZPZZ VG[ ZP!Z
CTL ßIFZ[ S[ ;DU|GL ;Z[ZFX !P)) CTL H[ ;}RJ[ K[ S[ S\5GLVMGL JCLJ8L
SFI"1FDTF V[S\NZ[ ;FZL K[P S\5GL ÝDF6[ :J:TLS l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL JW]
$P$) CTL ßIFZ[ S[ ;\lN5 l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL VMKL _P(( CTL F Test
p5ZYL :5Q8 YFI K[ S[ X}gI ptS<5GFGM V:JLSFZ YFI K[ V[8,[ S[ l:YZ
lD,STMGF R,GNZDF\ ;FY"S GOFJT Ô[JF D/[ K[P
? RF,] lD,STMGM pY,M S[ R,GNZ] [] [] [] [
;\RF,GGL N[J]\ R}SJJFGL XlÉT GÞL SZJFGF C[T]YL VF U]6M¿Z XMWJFDF\
VFJ[ K[P VF U]6M¿Z H[8,M JW] VFJ[ T[D S\5GLGL N[J]\ R}SJJFGL XlÉT ;FZL
SC[JFIP VeIF;GF JQFM" Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ lJ`,[QF6
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SZTF\ VF TFZ6M Ô[JF D/[ K[P JQF" Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[
RF,] lD,STMGM pY,FGM U]6M¿ZGL ;Z[ZFX VG]ÊD[ &PZ54 ZPZ$4 ZP#*4 ZP_$
VG[ !P(& CTL ßIFZ[ S[ ;DU|GL ;Z[ZFX Zo)& CTL H[ ;}RJ[ K[ S[ S\5GLVMGL N[J]\
R}SJJFGL 1FDTF ;FZL K[P S\5GL ÝDF6[ ;\lN5 l;D[g8 ÝFP l,GL ;Z[ZFX ;F{YL JW]
)P5) CTL ßIFZ[ S[ :J:TLS l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL VMKL !P_& CTLP
F Test p5ZYL :5Q8 YFI K[ S[ X}gI ptS<5GFGM :JLSFZ YFI K[P V[8,[ S[ RF,]
lD,STMGF R,GNZDF\ ;FY"S TOFJT Ô[JF D/TM GYLP
? lD,ST U]6M¿Z]]]]
VF U]6M¿Z SFIDL lD,STM ;FD[ RF,] lD,STMG]\ ÝDF6 NXF"J[ K[P VF
U]6M¿Z H[8,M JW] T[D W\WFGL V[S\NZ lD,STMGL ¹lQ8V[ VFlY"S l:YlT DHA}T
U6FI K[P VeIF;GF JQFM" Z__5v_& YL Z__)v!_ GF JQF" ÝDF6[ lJ`,[QF6
SZTF VF TFZ6M Ô[JF D/[ K[P JQF" Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[
lD,ST U]6M¿ZGL ;Z[ZFX VG]ÊD[ &P)#4 !P&$4 !P5&4 !P$5 VG[ !P$# CTL
ßIFZ[ S[ ;DU| ;Z[ZFX ZP&_ CTL4 H[ ;}RJ[ K[ S[ W\WFGL V[S\NZ lD,STMGL ¹lQ8V[
VFlY"S l:YlT DHA}T U6FIP S\5GL ÝDF6[ ;\lN5 l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL
JW] !!P)Z CTL ßIFZ[ S[ :J:TLS l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL VMKL _PZ& CTL
F Test p5ZYL :5Q8 YFI K[ S[ X}gI ptS<5GFGM :JLSFZ YFI K[P V[8,[ S[ lD,ST
U]6M¿ZDF\ ;FY"S TOFJT Ô[JF D/TM GYLP
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? DFl,SL U]6M¿Z]]]]
S\5GLGL S], lD,STMDF\ DFl,SLGF E\0M/M S[8,F K[ T[ DFl,SL U]6M¿Z
NXF"J[ K[P ;FDFgI ZLT[ VF U]6M¿Z *_ YL *5 8SF ZC[JM Ô[.V[P VeIF;GF JQFM"
Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ lJ`,[QF6 SZTF\ VF TFZ6M Ô[JF
D/[ K[P Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ DFl,SL U]6M¿ZGL ;Z[ZFX
VG]ÊD[ #&P!)@4 Z(P_#@4 Z*P)&@ ##P5$@4 VG[ #5P&#@ CTL ßIFZ[ S[
;DU|GL ;Z[ZFX #ZPZ*@ CTLP H[ ;}RJ[ S[ K[ S[ W\WFDF\ DFl,SLGF E\0M/M V5}ZTF
K[P S\5GL ÝDF6[ ;\lN5 l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL JW] (ZP5$@ CTL ßIFZ[ S[
ULZLZFH l;D[g8 ÝFPl, GL ;Z[ZFX ;F{YL VMKL &P)#@ CTLP F Test p5ZYL :5Q8
YFI K[ S[ X}gI ptS<5GFGM V:JLSFZ YFI K[P V[8,[ S[ DFl,SL U]6M¿ZDF\ ;FY"S
TOFJT Ô[JF D/[ K[P
? RMbBF GOFGM U]6M¿Z]]]]
RMbBF GOF VG[ J[RF6 JrR[GM ;\A\W V[8,[ RMbBF GOFGM U]6M¿Z VF
U]6M¿Z Z_@ H[8,M CMI TM S\5GLGL GOFSFZSTF ;FZL SC[JFIP VeIF;GF JQFM"
Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ lJ`,[QF6 SZTF\ VF TFZ6M Ô[JF
D/[ K[P Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ RMbBF GOFGM U]6M¿ZGL
;Z[ZFX VG]ÊD[ v&P##@4 vZP$*@4 5P_&@4 !P!5@ VG[ _PZ$ CTL ßIFZ[ S[
;DU|GL ;Z[ZFX v_P$*@ CTL H[ ;}RJ[ K[ S[ VeIF;GF JQFM" NZdIFG 5;\N SZ[,
S\5GLVMGL GOFSFZSTF ;FZL GYL VG[ JWFZ[ 50T]\ G]SXFG ;}RJ[ K[P S\5GL ÝDF6[
:J:TLS l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL JW] #P)!@ CTL ßIFZ[ S[ 5LZFDL0 5M8",[g0
ÝFPl,GL ;Z[ZFX ;F{YL VMKL  v!_P5$@ CTLP F Test p5ZYL :5Q8 YFI K[ S[
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X}gI ptS<5GFGM V:JLSFZ YFI K[ V[8,[ S[ RMbBF GOFGF U]6M¿ZDF\ ;FY"S
TOFJT Ô[JF D/[ K[P
? pt5FNG BR" U]6MTZ" ]" ]" ]" ]
pt5FNG BR"G[ J[RF6 J0[ EFUJFYL pt5FNG BR" U]6M¿Z D/[ K[P VF
U]6M¿Z H[8,M GLRM VFJ[ T[8,L S\5GLGL GOFSFZSTF ;FZL SC[JFIP VeIF;GF
JQFM" Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ lJ`,[QF6 SZTF\ VF TFZ6M
Ô[JF D/[ K[P Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[ pt5FNG BR"
U]6M¿ZGL ;Z[ZFX VG]ÊD[ #!P(_@4 $_P5(@4 #)P(&@4 $#P*(@ VG[ $5P(_@
CTL ßIFZ[ S[ ;DU|GL ;Z[ZFX $_P#&@ CTL H[ ;}RJ[ K[ S[ S\5GLVMGM pt5FNG
BR" U]6M¿Z ÝDF6DF\ IMuI K[P pt5FNG BR"GM U]6M¿Z ;TT JWTM HTM K[ V[8,[
S[ pt5FNG ;FY[ ;\S/FI[, BR" H[JF S[ DF,;FDFG4 DH}ZL JU[Z[DF\ JWFZM YIM K[P
S\5GL ÝDF6[ ÝD]B l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL VMKL Z#P$)@ CTL ßIFZ[ S[
0[SMZF l;D[g8 ÝFPl,GL ;Z[ZFX ;F{YL JW] 5!P(Z@ CTLP F Test p5ZYL :5Q8 YFI
K[ S[ X}gI ptS<5GFGM :JLSFZ YFI K[ V[8,[ S[ pt5FNG BR" U]6M¿ZDF\ ;FY"S
TOFJT Ô[JF D/TM GYLP
? JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z[ \ " ][ \ " ][ \ " ][ \ " ]
JCLJ8L VG[ GF6F\SLI BR"G[ J[RF6 J0[ EFUJFYL JCLJ8L VG[ GF6F\SLI
BR"GM U]6M¿Z D/[ K[P VF U]6M¿Z H[8,M GLRM VFJ[ T[8,L S\5GLGL GOFSFZSTF
;FZL SC[JFIP VeIF;GF JQFM" Z__5v_& YL Z__)v!_ NZdIFG JQF" ÝDF6[
lJ`,[QF6 SZTF\ VF TFZ6M Ô[JF D/[ K[P Z__5v_& YL Z__)v!_ NZdIFG JQF"
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ÝDF6[ JCLJ8L VG[ GF6F\SLI BR" U]6M¿ZGL ;Z[ZFX VG]ÊD[ )P()@4 5P$!@4
*P#)@4 *P*5@ VG[ )P_(@ CTLP ßIFZ[ S[ ;DU|GL ;Z[ZFX *P)!@ CTL H[ ;}RJ[
K[ S[ VF U]6M¿Z 36M H VMKM K[ H[ S\5GLGL GOFSFZSTF DF8[ ;F~ SC[JFIP
JCLJ8L VG[ GF6F\SLI BR"GM U]6M¿Z ÝYD JQF"G[ AFN SZTF\ ;TT JWTM HTM
Ô[JM D/[ K[ H[ JCLJ8L VG[ GF6F\SLI BR"DF\ JWFZM ;}RJ[ K[P S\5GL ÝDF6[ ;\lN5
l;D[g8 ÝFPl, ;Z[ZFX ;F{YL VMKL ZP_Z@ CTL ßIFZ[ S[ A]âGFY l;D[g8 ÝFPl,GL
;Z[ZFX ;F{YL JW] !&P)$@ CTL F Test p5ZYL :5Q8 YFI K[ S[ X}gI ptS<5GFGM
:JLSFZ YFI K[ V[8,[ S[ VF U]6M¿ZDF\ ;FY"S TOFJT Ô[JF D/TM GYLP
? S], lD,STM 5Z J/TZGM NZ]]]]
S], lD,STMGL SFI"ÙDTFGF GOFGF ;\NE"DF\ S[JL K[ T[ DF5JFGM ÝIF; VF
U]6M¿ZDF\ SZJFDF\ VFJ[ K[P VeIF;GF JQFM" Z__5v_& YL Z__)v!_ NZdIFG
JQF" ÝDF6[ lJ`,[QF6 SZTF\ VF TFZ6M Ô[JF D/[ K[P Z__5v_& YL Z__)v!_
NZdIFG JQF" ÝDF6[ S], lD,STM 5Z J/TZGF NZGM U]6M¿ZGL ;Z[ZFX VG]ÊD[
v#P&(@4 v!PZZ@4 $PZ#@4 !P#*@ VG[ _PZ(@ CTL ßIFZ[ S[ ;DU|GL ;Z[ZFX
_PZ_@ CTLP H[ ;}RJ[ K[ S[ 5;\N SZ[, S\5GLVMGM S], lD,ST 5Z J/TZGM NZ
;FZM GYLP S\5GL ÝDF6[ :J:TLS l;D[g8 ÝFPl, GL ;Z[ZFX ;F{YL JW] #P((@ CTL
ßIFZ[ S[ 5LZFDL0 5M8",[g0 ÝFPl,GL ;Z[ZFX ;F{YL VMKL v$P&!@ CTLP F Test
p5ZYL :5Q8 YFI K[ S[ X}gI ptS<5GFGM V:JLSFZ YFI K[ V[8,[ S[ VF U]6M¿ZDF\
;FY"S TOFJT Ô[JF D/[ K[P
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? ZMSFI[,L D}0L J/TZGM NZ[ }[ }[ }[ }
S\5GLGF RMbBF GOF VG[ ZMSFI[,L D}0L JrR[GF ;\A\WG[ ZMSFI[,L D}0L 5Z
J/TZGM NZ SCL XSFIP ZMSF6GF ;\NE"DF\ S\5GLGL GOFSFZSTF S[JL K[ T[
DF5JFGM ÝIF; VF U]6M¿Z äFZF SZJFDF\ VFJ[ K[P VeIF;GF JQFM" Z__5v_&
YL Z__)v!_ NZdIFG JQF" ÝDF6[ lJ`,[QF6 SZTF VF TFZ6M Ô[JF D/[ K[P
Z__5v_& YL Z__)v!_ NZZdIFG JQF" ÝDF6[ ZMSFI[,L D}0L 5Z J/TZGF NZGF
U]6M¿ZGL ;Z[ZFX VG]ÊD[ v5P(&@4 v!P)*@4 &P*)@4 !P$$@ VG[ !P5_@ CTL
ßIFZ[ S[ ;DU|GL ;Z[ZFX _P#(@ CTLP H[ ;}RJ[ K[ S[ ZMSFI[,L D}0L 5Z J/TZGM
NZ X}gIYL GÒS K[ H[ BZFA 5lZl:YlT SC[JFIP S\5GL ÝDF6[ 0[SMZF l;D[g8 ÝFPl,
GL ;Z[ZFX ;F{YL JW] )P(*@ CTL ßIFZ[ S[ 5LZFDL0 5M8",[g0 ÝFPl,GL ;Z[ZFX ;F{YL
VMKL v!!P5_@ CTLP F Test p5ZYL :5Q8 YFI K[ S[ X}gI ptS<5GFGM :JLSFZ
YFI K[P V[8,[ S[ VF U]6M¿ZDF\ ;FY"S TOFJT Ô[JF D/TM GYLP
VFD4 ;DU| U]6M¿ZG]\ TFZ6 F Test G[ VFWFZ[ SF-JFDF\ VFJ[ TMv
X}gI ptS<5GFGM :JLSFZ RF,] U]6M¿Z4 RF,] lD,STMGM pY,M S[ R,GNZ4 lD,ST
U]6M¿Z pt5FNG BR" U]6M¿Z4 JCLJ8L VG[ GF6F\SLI BR" U]6M¿Z VG[ ZMSFI[,L
D}0L 5Z J/TZGM NZDF\ YFI K[ ßIFZ[ S[ X}gI ptS<5GFGM V:JLSFZ S],
lD,STMGM pY,M S[ R,G NZ4 l:YZ lD,STMGM pY,M S[ R,GNZ4 DFl,SL U]6M¿Z4
RMbBF GOFGM U]6M¿Z4 S], lD,STM 5Z J/TZGM NZDF\ YFI K[P
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5P$ ;DU|GF| || |  TFZ6M
;\XMWS äFZF 5;\N SZ[, S\5GLVMGF JFlQF"S lC;FAM 5ZYL VG[ jIlÉTUT
lGZL1F6 SZL GLR[ D]HAGF TFZ6M D[/J[,F K[P
!P S\5GLVMGL RF,] lD,STM H[JL S[ N[JFNFZM4 ,[6LC}\0L4 ,MG lWZF64 ZMS0
l;,S4 A[\S l;,SG]\ ÝDF6 N[JFGF ÝDF6DF\ JW]\ K[P
ZP S\5GLVMGL SFIDL lD,STMG]\ ÝDF6 RF,] lD,STM ;FD[ JW]\ K[P
#P S], lD,STMDF\ DFl,SLGF E\0M/M VFXZ[ ##@ K[P H[ ;}RJ[ K[ S[ &*@ H[8,F
E\0M/M AFæ :+MT DF\YL VFJ[ K[P H[ GOFSFZSTF 5Z lJ5lZT V;Z
5F0[ K[P
$P pt5FNG BR" VG[ JCLJ8L VG[ GF6F\SLI BR" ÝDF6DF\ VMKM K[ 56 K[
T[DF\ ;TT JWFZM Ô[JF D/[ K[P
5P S\5GLVMGM RMbBM GOM4 S], lD,STM 5Z J/TZ VG[ ZMSFI[,L D}0L 5Z
J/TZ X}gIGL GÒS K[P H[ S\5GLGL G]SXFGGL l:YlT ;}RJ[ K[P
&P S\5GLVMGL SFI"1FDTF 36L H GA/L K[ VG[ ,UEU S\5GLVM BM8DF\
RF,[ K[P
*P D[HZ l;D[g8 pnMUGF ÝE]tJG[ SFZ6[ DLGL l;D[g8 pnMUMG[ 5}6" CZLOF.GM
;FDGM SZJM 50[ K[P VF pnMUM V;\Ul9T K[P 5lZ6FD[ ;FD}lCS ;MNFULZLGM
,FE ;ZSFZzL 5F;[YL ,. XSTF GYLP
(P D[HZ l;D[g8 GL CZLOF.DF\ DLGL l;D[g8G]\ J[RF6 JWFZJF J[RF6 lS\DT
36L H VMKL ZFBJL 50[ K[4 pWFZ DF,G]\ J[RF6 SZJ]\ 50[ K[ H[YL GOM
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VMKM YFI K[P VG[ 3F,BFWG]\ ÝDF6 56 êR] ZC[ K[4 SFI"XL, D}0LDF\ JW]
ZMSF6 SZJ]\ 50[ K[P H[ DF8[ pKLGL D}0L ÝF%T SZJFYL BR"DF\ JWFZM YFI
K[ VG[ 5lZ6FD[ GOFSFZSTF 5Z lJ5lZT V;Z YFI K[P
)P JQF" Z__)v!_ VG[ Z_!_v!! DF\ l;D[g8 pnMU D\NLGF ;DIDF\YL 5;FZ
Y. ZæM CTM H[GL V;Z ;DU| lJ`,[QF6 5Z 50[, K[P
!_P DLGL l;D[g8 J[RF6 DF8[G]\ AÔZ 36]\ H DIF"lNT CMI K[ H[YL J[RF6 JWFZM
Ô[JF D/TM GYLP p5ZMÉT G\P K[<,F 5F\R[S JQF"DF\ 36F H DLGL l;D[g8
V[SD GL :YF5GF Y. CMJFYL T[DF\ 56 V\NZMV\NZ CZLOF.G]\ ÝDF6 JW]
Ô[JF D/[ K[P
5P5 ;}RGM}}} }
;\XMWS äFZF 5;\N SZ[, DLGL l;D[g8 S\5GLVMGL SFI"1FDTF DF5JFGM GD|
ÝIF; SZJFDF\ VFJ[,P H[GF TFZ6M Ô[TF :5Q8 YFI K[ S[ 5;\N SZ[, DLGL l;D[g8
S\5GLVM GOM SZTF\ G]SXFGGM W\WM JW] SZ[ K[P T[G[ wIFGDF\ ZFBL ;\XMWS äFZF
G]SXFGG[ GOFDF\ AN,JF SZJF ;}RGM VFJJFDF\ VFJ[ K[ H[ GLR[ D]HA K[P
!P S\5GLVMV[ DFl,SLGL D}0LG]\ ÝDF6 JWFZJ]\ Ô[.V[ H[YL pKLGL D}0L 38[
VG[ jIFH AMH 38[ VG[ GOM JW[P
ZP pt5FNG BR"DF\ ;TT JWFZM Ô[JF D/L ZæM K[ H[ GOFSFZSTF p5Z V;Z
SZ[ K[ T[YL T[ 38F0JF ÝItG SZJM Ô[.V[P
#P JCLJ8L VG[ GF6F\SLI BR" 56 ;TT JWTM Ô[JF D?IM K[ H[ 56
GOFSFZSTF p5Z V;Z SZ[ K[ T[YL VF BR" 56 38F0JF ÝItG SZJM
Ô[.V[P
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$P DLGL l;D[g8GL U]6J¿F ;FDFgI ZLT[ D[HZ l;D[g8 %,F\8GL l;D[g8GL
U]6JtTF SZTF pTZTL S1FFGL CMI K[ H[DF\ ;]WFZM SZJM Ô[.V[P H[ YL D[HZ
l;D[g8GL ;FY[ :5WF" SZL XSFIP
5P J[RF6 DF8[ DFS["8L\U TYF VgI J[RF6,1FL D]NŸFVMG[ ÝFWFgI VF5L J[RF6
JWFZJ]\ Ô[.V[P
&P J[RF6 DF8[GF GJF GJF AÔZM XMWJF Ô[.V[ VG[ DLGL l;D[g8 V[SDMV[
V\NZMV\NZ CZLOF.GM tIFU SZL ;FY[ D/L J[RF6 JWFZJFGM jI}C V5GFJJM
Ô[.V[P
*P ;ZSFZzL äFZF DLGL l;D[g8 V[SDMG[ H]NL H]NL ZFCTM VF5JL Ô[.V[P
(P DLGL l;D[g8 D[gI]OÉR;" V[;M;LV[XG äFZF EFJ AF\W6] slS\DT lGWFZ6f
GÞL SZJ]\ NFPTP V[S A[U ;F{ZFQ8=DF\ !Z_qv U]HZFTDF\ !$_qv GLR[ G H
J[RJLP
)P NZ[S DLGL l;D[g8 V[SDMV[ V[É; O[É8ZL Z[8 sEx factory Ratef GÞL
SZJF Ô[.V[ H[YL V\NZMV\NZ CZLOF. G YFIP
!_P U]6J¿F AFAT[ BF; wIFG VF5J]\ Ô[.V[ VD]S V[SDM slS,L\SZ VMKM
GFBLf U]6J¿F 38F0L EFJ 38F0[ K[ VG[ T[GM VgI V[SDMG[ DFZ 50[ K[P
H[ G SZJ]\ Ô[.V[P
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5P& ElJQIGF VeIF; V\U[\ [\ [\ [\ [
VF VeIF; DF+ U]HZFTDF\ VFJ[, DLGL l;D[g8 V[SDMGL SFI"1FDTF GÞL
SZJF 5}ZTM DIF"lNT CTMP VFDF\ ;DU| ZFQ8=LI :TZ[ S[ A[ ZFßIM JrR[GF DLGL
l;D[g8 V[SDMGF VeIF; SZL XSFIP p5ZF\T D[HZ l;D[g8 pnMU lJX[ 56 ;\XMWG
SFI" Y. XSX[P
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? ;\NE";}lR \ " }\ " }\ " }\ " } ?
!P 0MP N[;F. lCZFEF. ÒP ;\XMWG 5âlTVM VG[ 5|lJlWVM[P
VG[ N[;F. S'Q6SF\T ÒP I]lGP U|\Y lGDF"6 AM0"4 VDNFJFN
ZP U]%TF V[;P JLP :8[8:8LS, D[Y0Ÿ;4
V[;P RF\N V[g0 ;g;4 gI] lN<CL
#P 0MP HIMH" VFZP 8[ZL l5|lg;5F, VMO D[G[HD[g8 v
8F8F D[SU|FlC, 5a,LXL\U S\5GL ,LP
v gI] lN<CL
$P 0MP VFZP H[P IFNJ ;\RF,GGF GJF bIF, VG[ lNXFVM
I]lGP U|\Y lGDF"6 AM0" v VDNFJFN
5P V[DP ;tIGFZFI6 JFl6ßI jIJ:YF VG[ VF{nMlUS ;\RF,GP
&P V[DP .P 0LDMS ;\RF,GGL OL,M;MOL
*P zLDTL DW]ZLA[G VF{nMlUS DGMlJ7FG
A8]EF. p\DZJFl0IF I]lGP U|\Y lGDF"6 AM0"4 v VDNFJFN
(P Z[IG VG[ l:DY VF{nMlUS DGMlJ7FGGF l;âF\TM v !)5$
)P V[;P V[GP DC[` JZL l5|g;L5, VMO D[G[HD[g8 V[SFpg8L\U
!_P 0MP JLP J[gT{IFC SM:8 V[SFpg8L\U
!!P V[DP JFIP BFG OFIGFg;LI, D[G[HD[g8
VG[ 5LP S[P H{G
!ZP ;LD[g8 lZjI] DF;LS D[U[hLG
!#P U]HZFT DLGL ;LD[g8 VC[JF,
D[gI]O[ÉRZ V[XM;LV[XG
243
!$P VM, .lg0IF lDlGl;D[g8 VC[JF, sC{ãFAFNf
V[XM;LV[XG
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